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High Pressure Gas Distribution—Continued. 
BY JOHN A BRITTON. 


I will now briefly illustrate with maps the possibilities of high 
pressure, leaving the matter of the installations of plant, laying 
of pipe, types of meters and governors for a future paper. 
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MAP SHOWING POSSIBILITIES OF HIGH PRESSURE SYSTEM 


First—As the only meaus of supply. 

Second—As an auxiliary means of building up districts of low 
pressure. 

Third—Used for both of above purposes. 

Fourth—In transmission of gas from one storage plant to an- 
other. (On maps, 4 indicates high pressure lines, and 2 low pres- 
sure.) 

Under the first head, given a certain district to be supplied with 
either a known or assumed consumption, the first determination 
necessary is the carrying capacity of mains under given head, 
with due allowance being made for friction; second, the installa- 
tion of steam or electric driven compressors or exhausters, de- 
pending upon pressure desired, and these should be in duplicate; 
third, compression tanks, and fourth, individual governors. 

Assuming a daily output of, say, 80,000 cubic feet, with a peak 
load delivery of 15,000 feet per hour, an ideal installation would 
be a compressor having a capacity operated under seventy-five 
pounds of a delivery of gas into compression tanks holding 3o,- 
000 cubic feet. These tanks could be built in series superimposed. 


With suitable governors the discharge could be graduated to de 
liver upon mains at any desired pressure and the tanks could be 
filled during hours of peak conditions, and would then contain 
sufficient gas to obviate the necessity of constant use of com- 
pressor. 

Uuder the second head, the high pressure mains may be laid to 
a point in the system where previous takings of pressure have in- 
dicated lowest point of good service at maximum hour of demand, 
and at that point a governor of sufficient capacity to give a nor- 
mal pressure during the maximum hours should be installed. 
This method renders necessary the operation of the plant only 
during peak conditions, where pipes of the distributing system 
are of a normal size, and affords ample time for all necessary re- 
pairs. In small districts, having but one connection to high 
pressure line and desiring or needing additional pressure, no gov- 
ernor will be necessary, as a tep of small pipe connecting both 
systems will afford all of the gas required, and sensibly and 
efficiently build up pressure to any desired point, as well as carry 
the volume desired, all of this being predicated upon the fact that 
the low pressure district was originally piped for low pressure. 

Third, assuming a district already piped under low pressure, 
with a growth in outside limits, impossible of service from holder 
pressure and existing main lines, a high pressure loop may be 
run for connection into the low pressure system by means of dis- 
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MAP SHOWING POSSIBILITIES OF HIGH PRESSURE SYSTEM 


trict governors at certain desired points, and for further exten- 
sions along the line of demand under high pressure, all of the 
consumers on the high pressure line should be equipped with 
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individual governors. This plan obviously requires the operation 
of the plant during the entire twenty-four hours of the day, and 
therefore there should be a duplicate set of compressors for safety 
and also the installation of compression tanks. 

The fourth condition is old and needs no detailed explanation. 

All of the conditions herein described are in actual and success- 
ful use in the State of California. 

Much stress has been laid by the opponents of high pressure 
upon the extreme danger to life and property by its use. This 
may be answered by the statement that in six years’ use of high 
pressure by the writer, varying from one pound to ten pounds, in- 
troduced into over 3500 houses, no accident has so far occurred, 
and there are members of the Association present today who will 
testify that the tapping of a high pressure main is attended with 
less danger than the tapping of a low pressure one, for the simple 
reason that the pressure of the escaping gas draws more air into 
the hole, and dissipates from its own pressure more rapidly the 
gas into the atmosphere, preventing, especially in gases of low 
specific gravity, the accumulation which makes the danger. 

In connection with high pressure, I venture to give an experi- 
ence in Oakland in the matter of gas supply to a building, where 
the demands of the architect called for a three-inch connection, 
and at ordinary pressure of, say, three pounds, this would have 
been inadequate; the dwelling being upon the line of a high pres- 
sure main I insisted that the size was unnecessary, and finally, 
after guaranteeing the owner against ary lack of supply, was per- 
mitted to make an inch tap, which gave more gas than they could 
possibly use. 

High pressure gas distribution has come to stay, and the writer 
prophesies that taking into consideration the low cost of a dis- 
tributing plant, and the freedom from the ills that the gas flesh is 
heir to under present conditions of low pressure supply, which 
are eliminated by high pressure, that the day is not far distant 
when it will take its place in the gas world where it deservedly 
belongs. 


THE PRESIDENT. I think that from the way this paper has been 
received Mr. Britton must appreciate why the officers desired a 
paper of this character brought out at this session, particularly by 
Mr. Britton, who is the pioneer on this coast in high pressure dis- 
tribution. I do not like to impose upon Mr. Lowe, but if there is 
anything he likes more than red lead, it is small gas mains and 
high pressure. We should be glad to hear from Mr. Lowe. 


Mr. Lowe. I think you are getting entirely too much Mr. 
Lowe. There is one thing I want to speak of which I noticed 
while the paper was being read. Mr. Britton spoke of pumping 
at 150 pounds pressure. In the present state of the art I think 
that would be hardly advisable. Understand once and for all that I 
am a crank on high pressure gas delivery. I believe that in small 
towns the largest pipe should be, say, two inches, and the laterals, 
say, one and one-quarter inches, with a governor on every service. 
The gas governor, of course, must go on before the meter. If you 
allow high pressure to come on the meter you may burst the 
meter, and, perhaps, destroy several lives. It is very necessary to 
see that the governor cannot go wrong. To come to another point: 
Gas compressors for economical working are built either for single 
stage or two, three or four stage compression. Two stage com- 
pressors and upwards are expensive. If you are going to go 
beyond sixty or seventy pounds compression you get beyond the 
reasonable working limit of single stage compression. You must 
go into two stage compression. As gas governors are made today 
—as you buy them in the market—they are made to handle gas 
up to about seventy-five pounds pressure. Now suppose you were 
compressing at seventy-five pounds at the works and something 
should occur whereby the entire pressure should be thrown on the 
street main system, every regulator would still be able to handle 
your pressure. If you had 150 pounds, while it would not injure 
your street mains, your gas governors might become extremely 
dangerous. Another point. If you want to get a cheap compres- 
sion tank today it must be a tank about four feet six inches in 
diameter and about twenty-nine feet six inches long. The reason 
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I state these specific dimensions is that you can put four such 
tanks on a freight car—and anyone who wishes the tanks built 
cheaply must go out of this market and have them built in the 
East. If you exceed the length limit of thirty feet the freight 
rate becomes very much greater than if you keep them under 
thirty feet. Therefore make your tanks twenty-nine feet six 
inches. Make them four feet six inches wide because two will go 
side by side on acar. You can thus get four tanks onacar. A 
three-sixteenths-inch tank will have a bursting pressure (if I 
recollect rightly) of, say, 300 or 400 pounds per square inch. If 
you run up to seventy-five pounds pressure you will still have a 
safe working limit. If you increase the pressure to I50 pounds 
you must have a very much more expensive tank. I thoroughly 
agree with all Mr.*Britton has said, except that, in the present 
state of the art, I believe that seventy-five pounds is the highest 
reasonable compression. 


Mr. BRITron. I used 150 pounds pressure in my paper as an 
illustration only for the purpose of easy figuring. 


Mr. Lowk. I understand. But I am always of the opinion 
that someone not thoroughly conversant with a subject may take 
a suggestion as being something upon which to act. With the 
governors found in stock today you can safely work up to seventy- 
five pounds and have no trouble whatever. 


THE PRESIDENT. We have with us Mr. Parker, who has laid 
some seventeen miles of high pressure pipe. Perhaps he can tell 
us his experience. 


Mr. PARKER. This high pressure line is running between Red- 
wood City and San Mateo. We started on January 12th to lay the 
pipe. The only part I took in it was to superintend the laying. 
We used two and one-half-inch line pipe between the towns, a 
distance of eight miles. When we reached the town we sent a 
two-inch belt main completely around it and then joined in with 
one-inch pipe. We tested the pipe to 100 pounds pressure and let 
the gauge stand an hour. Our tests were taken every thousand 
feet on the county road and on each individual block in the town. 
We are using an eight-inch by eight-inch by twelve-inch compres- 
sor, steam driven. We have no compression tanks, and have not 
found need of any. We pump directly into the mains. There is 
no holder whatever at San Mateo. Our pressure varies from ten 
to thirty-five pounds. We use the Equitable governor No. 2 on 
each individual meter, placed on the service before the meter. 
Outside of that we have a safety device filled with oil, and on the 
vent of each governor we have a little whistle, similar to those on 
peanut stands, to give the alarm if the diaphragm should burst. 
We are supplying about 150 people. It has been running only 
twenty days. The drop in pressure amounts to twenty pounds 
between the two towns. I have suggested to our company that 
we try a Westinghouse compressor, such as are used on locomo- 
tives of their air break systems. My idea was to try to furnish a 
steady flow of gas at any pressure we saw fit to give. I have not 
had anyone offer me any ideas on the subject, for those I talked to 
had not had any experience. We have very little condensation 
in our mains. We catch a little about tooo feet from the works, 
where there seems to be a sort of vapor or steam. We laid our 
entire line to the grade and put in our drips along the line, laying 
them in just the same way as we would if it had been a low pres- 
sure system. We used thirty expansion joints on the county road, 
and on the streets in town placed expansion crosses. We put on 
a stop-cock at every one of the plugs so that we could shut out 
each individual block. We find it very handy in testing out for 
leaks, though we have been fortunate in not having had very 
many—only nine in the whole line since we started. 


Mr. OsBoRN. What was the character of the leaks? 


MR. PARKER. The leaks were all found on the one-inch mains 
where we joined the three-quarter-inch services. The trouble 
seemed to come from the gasket we used. On the two and one- 
half-inch line we took from six to eight to thirteen lengths and 
screwed them together by hand with the aid of a wheel and horse. 
The sockets were all hydraulic sockets. All the pipe was line 
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pipe. We used Dixon’s pipe joint compound on all the threads. 
The same plan was followed on all the pipes. 


Mr. ALDRICH. When I saw on the programme that we were 
going to be favored with a paper by Brother Britton on ‘‘ Long 
Distance Transmission,’’ I knew that we should be the recipients 
of one of the many gems he has presented us at these meetings. 
I beg to suggest that in the history of this Association, as long as 
I have had the honor of being a member, I have never listened to 
a paper which has given me so much satisfaction and so much 
information on a subject in which I was particularly interested. 
I have had under serious contemplation the installation of long 
distance transmission at Spokane. I think we all recognize the 
ability of Brother Britton as an engineer, but I do not think we 
recognize the time and attention and the ceaseless labor which 
our engineers give to the gas business. It is all very well for us 
who, perhaps, know how to sell gas; but I would like to know 
where we would be if it were not for men like Mr. Britton. With- 
out taking up any more time (for.I do not feel competent to 
criticise at all), I am going to ask Mr. Britton one or two questions 
which I hope he will answer off-hand. I hope the secretary will 
soon have the paper in print so that we can assimilate it at our 
leisure. The first thing I noticed about the paper was that Mr. 
Britton distinguished between long distance transmission and long 
distance distribution. Now he did not say anything, but I hope 
he will say something, about the cost of the plant. Neither did 
he say anything, and I will ask him to give some approximate 
figures, as to the probable cost of compression tanks. When a 
long distance line is inaugurated, I take it, that, unless it is 
merged, as we have it here [referring to map] on a low pressure 
system, compression tanks are not necessary. 


Mr. Britron. That is right. 


Mr. ALDRICH. Further, in long distance transmission do you 
advocate central governors or individual governors on each 
service? 


Mr. Brirron. That depends very much upon conditions. In 
answer to your first question as to cost. The cost of a blower of a 
type which will answer for pressures up to ten pounds would not 
exceed (for a capacity of 50,000 feet per hour, operating up to that 
pressure), completely installed, more than $800. A compression 
tank, such as Mr. Lowe described, built to withstand a pressure of 
300 pounds to the square inch, ought not to cost over $350 or $400 
delivered here. 


Mr. Lowk. They can be had for just $300. 


Mr. Britton. As to the matter of governors. Where a low 
pressure system is to be built up by a high pressure system, and 
the high pressure system was very extensive, I would advocate the 
introduction of district governors feeding in from the high pres- 
sure route to the low ptessure system; and on the high pressure 
system, in all cases where it is above one pound or one-half 
pound, you ought to use individual governors, I believe that the 
Equitable iron five-diaphragm meters will withstand, without any 
governor, a pressure of at least fifty pounds. Possibly they will 
stand more than that. I have never tested them out to determine 
it. 


Mr. Lowe. The cast iron meter of the natural gas type will 
stand 100 pounds. 


Mr. BritTron. I would not care to risk it. There is no telling 
the life of the meter. These meters are a little more costly than 
the tin meter. The No. 2 governors, such as I use, cost, I think, 
$2.50 apiece. The No. 1 and the No. 0 cost proportionately less, 
being smaller. Mr. Colquhoun has had a great deal of experience 
in Fresno on the loop proposition, such as I have outlined on the 
map, and can tell you from a practical standpoint just what he has 
been able to accomplish. There is no doubt but that in Spokane, 
if you ate meeting with difficulties and need to stiffen up your 
pressure, a pipe two inches in diameter laid to a certain point, 
with a governor such as we have in Oakland, would answer every 
purpose for a great many year$. 
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MR. ALDRICH. I would like to know the kind of pipe you use, 
and whether you use any expansion joints. What means do you 
take to ascertain the leakage—the unaccounted for gas on the 
system? And last, but not least, I would like Brother Britton to 
explain what is the reason for having no dead ends. 


MR. BRITTON. Simply that if you promote the circulation in 
the mains as much as you can, you get better results—a more even 
distribution. There is no other object. 


Mr. Lowe. I think the objection to dead ends is very much 
greater in a low pressure system than in a high. 


MR. BRITTON. Yes; verymuch. The leakage is determined in 
the usual way. In Oakland we have had high pressure for over 
eighteen years. At no time has our leakage been over 2 per cent. 
for the entire system. The leakage at the present time, since this 
high pressure direct system was connected, has never exceeded 9 
per cent.—sometimes running as low as 7 percent. And I no not 
think we are fooling ourselves on manufacturing results either. 


MR. CLEMENTS. Does that include all unaccounted for gas? 


Mr. Britron. Yes. The condition of our drips in Oakland 
indicates that our system of street mains must be nearly perfect, 
because during the most severe winters, and after the most severe 
winters, when the earth, being saturated, their is special liability 
that water will find its way into defective pipes, we can very rarely 
find water in any of our drips. All of our pipe is cast iron. We 
have no wrought iron high pressure pipe. In Fresno all the high 
pressure pipe is wrought iron. This high pressure line of ours was 
formerly a low pressure pipe for supplying Berkeley. We simply 
turned the high pressure into the old main. I have often told our 
managers in talking to them about leakage that there was no pos- 
sibility of leakages such as they present. They are simply fooling 
themselves as to what they are making the gas for. With a high 
pressure distribution system, if there was a leak amounting to one- 
tenth of one per cent., the whole neighborhood would be down at 
your office half an hour afterwards to let you know about it. If 
there is an excessive leakage, with minimum results of manufac- 
ture, you want to get out and look for defective meters. It does 
not exist, in my judgment, to any extent in the pipes; and the 
possibility of ordinary condensation taking place, which accounts 
for some of the leakage, is not as probable in high pressure. Under 
a pressure of ten pounds I doubt if there is any condensation to 
speak of. I know Mr. Colquhoun, with fifteen pounds, finds very 
little. 


Mr. COLQUHOUN. We find some about a mile and a half from 
the works; and we have found it so far as to get into the stoves. 


MR. BRITTON. I fancy that occurred at some time when your 
pressure was decreased. The initial pressure on our Berkeley line 
was two and one-half pounds. In Berkeley, at our office, about 
the center of the distributing district, the pressure will average, 
during peak load conditions, about three inches. 


Mr. CLEMENTS. Speaking of condensation, you have practically 
none. You must take great care of it at your works. There must 
be some condensation between manufacture and distribution. 


Mr. Britton. I think our works are better arranged in one 
particular than most works are. Our generating station is located 
at a distance of about 1100 feet from our distributing station. 
The gas from the relief holder at the generating station has to pass 
through 1100 feet of pipe before it reaches the secondary scrubber; 
so all the condensation that would ordinarily go from the station 
where the distance was slight is taken care of in that 1100 feet. 
That accounts largely for the absence of the condensation ordi- 
narily occurring in the street mains. The absence of water in the 
drips is accounted for by the fact that our mains are tight. 
Mr. Kirk, our superintendent of mains, is here. He will bear me 
out in this statement, and can do it better in detail. In how many 
of the drips, Mr. Kirk (we have possibly seventy-five in our entire 
district), did you find water of any consequence during the winter? 


Mr. Kirk. In only one drip, and that was not more than 500 
feet from where the gas leaves the holder. This is the only drip 
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in town that for the last twenty years has bothered us more or less 
during the winter. There is some defect in the pipe or in the 
service that I have not been able to locate. There is evidently 
some place where the surface water gets into the mains. It is not 
condensation. It bothers us only during the heavy rainy season. 
During the summer we do not find a drop of water. One reason 
that there is less leakage in our mains is that we use, I think, 
more lead and heavier pipe than most of the gas companies in the 
State do. 


Mr. Ho.iipcre. What did you say your pressures were ? 


Mr. Britton. Three inches at the office, which is the lowest 
point of our supply in Berkeley. Up on the hills it increases with 
the elevation, reaching four and one-half inches. 


Mr. HOLLIDGE. 
mains? 


What is the pressure on the high pressure 


Mr. Brirron. Two and one-half pounds, diminishing to three 
inches. The reason of the falling off is that along the entire dis- 
tance of the high pressure pipe we have 3000 consumers taking 
gas off every hour of the day. Of these 3000 consumers fully 50 
per cent have gas stoves. , 

Mr. BuRROWwS. You speak of a varying pressure on your high 
pressure main. Do the governors take care of that? 


Mr. Brirron. Entirely so. A governor at fifty-six inches of 
water pressure on the mains delivers the gas at possibly five inches 
on the house pipes. Where there is only thirteen inches of water 
pressure, the governor will deliver about three and one-half inches. 
It is sensitive enough to take care of the excess. 


Mr. Keyes. What governor do you use, and about what does 
it cost? 

Mr. Britron. It is the Equitable governor, made by the 
Equitable Meter Company, and costs about $2.50. 


Mr. KrveEs. I had occasion to use a number and was referred 
to a firm in the East. They sent me out some governors and 
charged me $9.00 apiece for them. 


THE PRESIDENT. We have with us Mr. Colquhoun, of Fresno, 
who has had experience in laying high pressure pipe and dis- 
tributing gas through it. We would like to hear from him. 

Mr. CoLguHouN. The subject seems to have been pretty well 
covered. When we first started we were a great deal afraid. Now 
I wish that our whole system was under high pressure. It simply 
does away with all the troubles under low pressure. The pressure 
at the houses is the same at all times. You have no complaints 
from your stoves. There is no napthalene. The drips do not 
bother us to speak of. In fact, it is almost perfect. So far we 
have had no trouble at all. We laid all our pipes with lead. We 
have had to use our drips in only about three instances. As far 
as the danger is concerned with small governors, we vented them 
all, and I think the size of the vent is equal to the inlet of the 
governor, so that in case of a break it would relieve itself. Once 
in a while a governor will creep up a little bit, and we have had as 
high as twelve inches on the low pressure side. 


Mr. Lowk. Does any member know about what pressure an 
ordinary tin meter will stand? 


Mr. BRITTON. 
without breaking. 


Mr. GRImMwoop. Was it a round meter or a square meter? 


Mr. Britron. Round. I don’t think a square meter will stand 
more than three pounds. One point has not been brought out in 
this discussion, except incidentally: One of the great advantages 
of a high pressure system is that when you get up to say twenty- 
five or thirty pounds, or over, your entire system of pipes acts as a 
holder. We had trouble at one time last winter in supplying 
Berkeley without exceeding the pressure I felt to be safe along our 
cast iron line. Mr. Beck made the suggestion that if he sliould 


I have tested a tin meter up to fifteen pounds 


start in pumping gas at a reasonably low pressure, compared to . 


what he ordinarily carried, he could fill the mains running out in 
that neighborhood with gas under compression in the same way 
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as if the pipes were compression tanks, so that when the con- 
sumers commenced to draw off gas there would be enough to 
prevent the pressure lowering too rapidly. That course is being 
pursued, and it works admirably. As you get up your pressure 
you increase your volume of gas by compression in your mains. 
There is no trouble in supplying with a small two-inch pipe a dis- 
trict the consumption of which has increased 200 per cent. since 
the time of the introduction of the high pressure—something 
which could not possibly have been done with low pressure. 


MR. PARKER. We are about to lay another high pressure line, 
and we expect to adopt two-inch pipe for all our mains, simply 
because it will give us more storage capacity. 


THE PRESIDENT. We have with us Mr. Grimwood, who per- 
haps has laid the first high pressure pipe on the coast. 


Mr. GRimMwoop,. There has been so much said about high pres- 
sure that it seems useless for me to attempt to say anything more. 
I think the ground has been covered thoroughly. I believe that 
I have put higher pressures on street mains than probably any 
other member of the Association. We have carried in our com- 
pression tanks as high as eighty-five pounds gauge pressure with 
the ordinary illuminating gas. We have carried over an entire 
district, serving some 10,000 people, as high as forty pounds right 
up to the consumer’s governor. That was only for a short time. 
We consider it advisable to put in district governors, and with a 
works pressure of eighty and eighty-five pounds (ranging from a 
maximum of eighty-five pounds down to twenty-five pounds) we 
set the district governor to “step down’’ (to use an electrical 
term) from eighty pounds pressure to twenty-five pounds on the 
low side, and we carry twenty-five pounds over the entire residence 
district. From twenty-five pounds the service governor reduces 
the pressure down to ordinary gas stove pressure of about four 
inches, In an experience of about a year we have had absolutely 
no trouble with the governors. We have had, I think, two gov- 
ernors in the entire installation that have been complained of. 
One of them we found to have a little pin hole in the leather 
diaphragm. In the other case the governor was set in a low place 
under a house, and during some of the winter storms the governor, 
meter and everything else was flooded. There was some little 
complaint about insufficient pressure. A few days after a cold 
snap came, and the water on the top of the diaphragm froze. Of 
course that held down the governor absolutely. The trouble was 
remedied by the application of a kettle of hot water. With these 
two exceptions we have had absolutely no trouble with the service 
governors. Mr. Parker, I think, touched upon an important point 
when he said that in laying additional high pressure mains they 
were going to increase the size of the pipe on account of its storage 
capacity. I think your legitimate storage tanks are your street 
mains. I believe it is better to put the extra money into a larger 
size of pipe rather than into the form of storage tanks. 
mains are laid properly there will be no leakage at all. 


Mr. Lowe. I want to take issue on this question of increasing 
the size of the street mains for the sake of the additional storage 
capacity. If you will note the cost and capacity of one com- 
pression tank and compare them with the cost and increased 
capacity ot a larger street main, you will never put in the street 
main. Twenty miles of two-inch pipe will not have the capacity 
in cubic feet of one small compression tank. That is merely a 
guess. But you can easily figure it out and find how many thous- 
and feet of two-inch pipe it will take to give a capacity equal to 
that of one good compression tank costing say $300. 


If your 


Mr. GRimMwoop. Twenty miles of two inch pipe has a capacity 
of about 2500 cubic feet at atmosphere, which is equal to about 
five and one-half such tanks as Mr. Lowe specified. It is my 
opinion they would cost more than $300, made and delivered in 
San Francisco to withstand the pressure stated. I think, Mr. Lowe, 
that you have omitted one point. We are inclined to be carried 
away with the idea that high pressure is a panacea for all ills. It 
is true that by increasing the pressure at the works we can deliver 
an increased pressure at the far end of the line. And there is 
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practieally no limit to that. But the more rapid the flow, the 
greater the difference between initial and terminal pressure. In 
order to deliver a large amount, you have to increase your initial 
pressure so much that you add a large expense to the compressor 
end of the proposition. The cost of compression runs up tremen- 
dously. I claim that it is better to put part of that expense into 
somewhat larger street mains, and let them serve the double pur- 
pose of reducing the necessary initial pressure and of acting asa 
storage reservoir. 


Mr. Lowk. What is to be your limit as to size? In a small 
town two-inch pipe may be sufficiently large for all present pur- 
poses. But suppose the town grows to be four or five times as 
large as itis now. Are you going to put down larger pipe? 


MR. GRIMWOOD. Few towns increase 400 or 500 per cent. within 
the lifetime of ordinary wrought pipe; but if this should happen, 
then you must increase your initial pressure correspondingly. 
The question of size of pipe must be considered fully when you 
lay the mains. The same question arises in every engineering 
proposition. You must always look into the future and take a 
middle ground. I maintain that some of the high pressure plants 
have run into too small sizes of pipe. 


Mr. Lowe. That is very likely true; but let us take San Fran- 
cisco as an illustration. Suppose you were to run your line of 
feeder mains toward the Pacific Ocean, and the others across town, 
assuming that your gas works were at the bay side of town. The 
pipes running from block to block across the town, taking the 
gas from the feeding pipes and supplying it to the houses in any 
single block, would not have to be more than half-inch. This 
would be large enough for all the gas that could ever be used in 
an ordinary block, because the pipe is only carrying the gas a dis- 
tance of one block from feeder to feeder. The feeders would 
naturally vary in size. But 50 per cent. of all the pipe might be 
almost the size of a lead pencil, as an extreme illustration, that is, 
with cubical contents amounting to almost nothing—with almost 
no storage capacity at all, yet having enormous delivery capacity. 


Mr. PARKER. There was another reason for increasing the 
street mains from one to two-inch. We had difficulty in running 
three-quarter-inch services from one-inch pipe. We used saddles 
for connecting, and the only difficulty we had in maintaining a 
tight line we found right there. We had no difficulties at all with 
the saddles on the two-inch pipe. 


Mr. Lowr. Why didn’t you put tees in your pipe? 

Mr. PARKER. We didn't see fit to go to the expense of cutting 
the line in two every time we wanted to put in a service. We did 
not put in tees when we laid the pipe because sometimes there 
were no houses for two or three blocks. We could go back after- 
wards and put on a saddle. 


Mr. Grimwoop. The initial expense of putting in tees is 
trifling. 

Mr. Lowe. There is no reason why you should not use a cast 
iron coupling instead of a saddle—a plain piece of cast iron like a 
sleeve, threaded. 


Mr. PHILO JONES. We laid about eight miles of two-inch pipe. 
While we found many vacant lots, we expect them to be occupied 
some day, and we used two by one crosses and tees throughout the 
entire system. On our three and four-inch pipe we use saddles. 


Mr. HOLBERTON. I have figured up some of Mr. Lowe’s 
‘‘guesses.’’ His tank contains 471 cubic feet, and that is equiva- 
lent to only four miles of two-inch pipe. 


Mr, QuiLty. What would the tank hold under compression? 


Mr. Lowe. For every additional fifteen pounds you put on 
you add the original capacity of the tank. If you have a tank 
holding 100 feet at atmospheric pressure and pump it up until the 
pressure is thirty pounds you have 2000 feet. If you pump to sixty 
pounds you have 4000 feet. Each additional fifteen pounds pres- 
sure gives an additional unit. 


Mr. KustER. How will this system affect the consumer? 
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MR. CoLQguHouN. We have a greater satisfaction since using 
them than before. It is even better from the standpoint of the 
consumer than from the standpoint of the gas company. 


MR. BRITTON. It is not a question of increasing the pressure 
given the consumer. In San Francisco, for instance, the average 
pressure delivered would run from six to eight inches. Ina level 
town under ordinary conditions the pressure would be from three 
to three and one-halfinches. The high pressure system is designed 
to give the consumer only such a pressure as he would get in a 
perfect low pressure system. Gas appliances cannot be installed 
satisfactorily where the pressure is less than three inches. If it is 
four inches so much the better. It will not cost the consumer as 
much to use a gas appliance at six inches pressure as it will at two. 


Mr. C. W. EICHBAUM. I can remember when people were 
satisfied with one and one-half inches or two inches pressure. 
Recently we had, to our sorrow, one district where we could not 
get more than two inches pressure, and the complaints were some- 
thing enormous, simply because the use of gas ranges had come 
in and the demand for pressure was such that a four or five-inch 
pressure was just enough to give satisfaction, showing that the 
demand for pressure now is quite different from what it was ten or 
twenty years ago. 


Mr. Lowk. Do you mean four or five inches at the works? 


MR. EICHBAUM. No. On the consumer’s house pipes. 


MR. OsBorN. It comes down to the fact that it takes so many 
heat units to boil a kettle. If you are at 20/10 pressure it takes 
just so much longer for the necessary amount to get out. 


Mr. EICHBAUM. They say that with a low pressure they cannot 
cook a dinner under three hours, while with a high pressure they 
can cook it in half or three-quarters of an hour. 


MR.-BRITTON. We have here with us Mrs. Enloe, an honored 
guest, who ought to be a member of the Association. She has 
been demonstrating for the gas companies throughout the State, 
and really knows more about the effect of pressure on gas appli- 
ances than any gas engineer in the country does. I think she 
could interest you for a moment by giving you her experience. 


MRS. ENLOE. I was very glad when this question of good pres- 
sure was brought up. It is impossible to bake biscuits where the 
pressure is very low. You can boil water slowly, but you cannot 
broil a steak and do it properly unless you do it quickly. Ido 
not know how the pressure on the meter affects the bills of the 
consumer. I was wondering whether the bills were increased at 
all by high pressure. I did not know whether it was, as a lady 
said in Nevada City, ‘‘The gas goes through the meter fast,’’ I 
certainly know, however, that unless the pressure is good you can- 
not use a gas stove to its best advantage. Where I have found 
the pressure the best I have been able to do the best work. We 
never find any complaints of a good high pressure. It is always 
the low pressure that is complained of—where you cannot get gas 
enough to broil. The adjustment of the stoves should always be 
carefully looked after. In some places where the Bunsens were 
left wide open we got a small flame that did not give the best 
results. Where the Bunsens were closed more, and there was a 
greater volume of flame, the stoves baked much better. 


Mr. Put1.0 JONES. Several persons have spoken of high pres- 
sure at the service pipe, and have mentioned all the way from two 
and one-half and three, up to seven and eight inches. It is a 
question I am interested in because we have been experimenting 
with it at Salinas. I would like to know the proper pressure to 
give a consumer for gas appliances. 


Mr. OsBoRN. Not less than three inches. You should adjust 
your Bunsens to the quality of the gas. When you get a thinner 
gas it strikes back; a richer gas gives a yellow flame. There must 
be a uniform grade of gas as well as a uniform pressure. 

Mr. Lowe. Just one point in re zird to the combustion of gas. 
It is not simply a question of the number of heat units that go into 
a loaf of bread» You might get one cubic foot of gas with a certain 
size of pipe under one inch of water pressure; and it may take 
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three inches pressure on a small pipe to give you the same number 
of cubic feet of gas. The higher you go in your pressure, the 
smaller you drill your orifice and the greater the velocity of the 
issuing gas—the more oxygen you draw into it. You can burn 
one cubic foot of gas under low pressure and get very little result 
from it; you can burn that same cubic foot of gas by passing it 
through a small orifice, under high pressure, drawing the air in, 
and make it do greatly increased work. 


MR. BRITTON. As, for instance, in the blow-pipe. 


Mr. Lowe. Let it be understood that we are only copying 
today what the natural gas people have been doing for fifty years. 


Mr. Grimwoop, I would like to supplement Mr. Lowe’s 
remarks in regard to cooking at high pressure. When you carry 
high pressure you are burning more gas, drawing more air to the 
flame, and producing a more violent combustion. You are gener- 
ating a greater amount of heat in a short time. The loss by 
radiation is not so great. A given volume of gas might burn so 
slowly that the radiation would be just as great as the generation 
of heat. If you burn thet gas as rapidly as possible without burn- 
ing the food you get less loss by radiation. Take, for illustration, 
a barrel of water with a small hole in one side. Let the water 
flowing out of the hole represent your radiation. If you connect 
a pipe to the barrel to fill it up with water, the larger the inlet 
pipe the quicker you will overtake the loss due to the outflow from 
the hole in the barrel, and the quicker you will fill the barrel. 
The quicker you put the heat into the kettle, the quicker you will 
overtake the loss by radiation. It is, however, also possible to go 
to the other extreme aud apply the heat more rapidly than the 
substatice to be heated has the power of absorbing, and thus a loss 
of heat may result from too much haste, also. 


Mr. Lowe. Let me tell you something. Suppose you take a 
given quantity of water (say two quarts), put it on a gas stove and 
bring the water to the boiling point in fifteen minutes; then take 
the same quantity of water and reduce the time of boiling to five 
minutes; you will find that in boiling the water in five minutes 
you will burn at least 25 per cent. more gas. There is a very 
simple reason for this. Water has a heat absorbing ratio absolute 
and fixed. It has a most economica: point of het absorption. If 
you exceed that point you are driving away a great deal of heat. 
I have had a great deal of success in introducing gas stoves, and 
one of the little secrets has been in putting the gas stove on a par 
with the coal stove in some respects. If you put two quarts of 
water on a coal stove it will take fifteen minutes to bring it to the 
boiling point. One of the advantages we generally claim for the 
gas stove is that it will do the work more quickly; but if you will 
increase the time of boiling of water, as stated above, from five 
minutes to fifteen minutes, you will save 25 per cent. of your gas. 
That is an absolute fact. It is not economy to cook too rapidly. 
On the other hand, if you pass a certain point-and cook too slowly, 
then the loss of heat is just as Mr. Grimwood explained it. But if 
you go too fast you are heating the atmosphere instead of cooking 
the water. Of course you must cook within a reasonable time, as 
people have been accustomed to cooking within a certain time 
limit. But we are charging them on the basis of the gas con- 
sumed, and everything we can do for them within reason to 
cheapen the cost is the best for us. 


MR. Ossorn (of Woodland). I would like to give a little of 
our experience in Woodland in regard to gas stoves, particularly 
as to high bills on account of poor pressure. Woodland is an old 
gas town, and we have there some old gas mains and some services 
in certain sections that are not up to the mark. I notice that 
where we get complaints of bad pressure the people have the 
highest gas bills, and that they are the people who are always 
complaining. Where we have a certain number of complaints in 
a month we dread to see the people come in for their bills, for we 


know they will be high. It is something, of course, that we are: 


trying to remove as much as possible. We realize that with a 
good uniform pressure of three inches the bills will be uniform 
and there will never be any complaint about the service. 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


[Vol. XIII—No. 11 


On motion of Mr. Aldrich a hearty vote of thanks was extended 
to Mr. Britton for his able paper. 


MR. Lowe. The value of a paper is shown by the discussion it 
brings forth. A paper that is discussionless is valueless. 


I should like to ask Mr. Britton what the won- 
[Laughter. ] 


Mr. BRiTron. I had intended to bring that matter up tomor- 
row. You will recall that a year ago I described to you a sale of 
gas stoves at $7.90 per stove. I stated at that time that a year 
from then, if I were living, I would present facts to prove the 
truth of my position that it was a very profitable thing for a gas 
company to do, I now have the figures. I have kept tab on every 
stove that was sold. We sold altogether 378 stoves that have been 
in constant use. Most of them were Schneider & Trenkamp, 
Detroit Jewels, Chicago Jewels, and a few other makes. In the 
city of Alameda the average sale per stove was 28,000 cubic feet 
per annum. In Berkeley the sales averaged 32,000 cubic feet. 
These are essentially cities of homes where there are no disturbing 
factors. In the city of Oakland the average was very much less. 
The figures are simply these: The total sales for all the stoves was 
6,657,000 cubic feet. There were 378 stoves. That gives an aver- 
age consumption of 17,300 cubic feet per stove for the year. The 
average annual revenue per stove was $21.65. We got $7.90 for 
the stove, so that our total revenue per stove, including gas sold, 
was $29.55. The stoves cost us an average.of $16.50 apiece, set up, 
as nearly as I can figure it. That gives a profit of $13.05 upon 
each stove sold. Now if your gas cost 50 cents per thousand in 
the holder the cost of the gas supplied to each stove would be 
$8.65. This would give a profit of $4.40 per stove for the year, 
over and above all costs and charges. 


Mr. CLEMENTS. What about the cost of distribution ? 


Mr. Britton. The distribution of that much additional gas 
did not cost a cent. I presume, too, that 75 per cent. of these 
people would not have bought stoves except on the basis of the 
special price. Some of the stoves have used as much as 8000 cubic 
feet a month. A number of them, however (in the houses of rich 
people where they use them only to make a cup of tea occasionally), 
have used not more than roo feet. 

Mrs. ENLOK. I would like to ask Mr. Lowe how you are to 
manage slow cooking with an oven. Would you agree to eat a 
pan of biscuit baked in twenty minutes as readily as you would 
one baked in seven. You method may work in boiling water, but 
not in baking. 

Mr. Lowk. Probably 75 per cent. of the gas consumed is used 
on the top burners. 

Mrs. ENLOE. 

Mr. Lowk. Yes, I think so, if you will consider everything. 
In some houses no baking is done; and in others almost none. 
There is no question at all but what there are certain exceptions; 
but to my mind they only prove the rule. There is a good average 
working condition. I operated a gas works in Troy at one time in 
the early days of the fuel business. Gas was high, and we had to 
do everything we could to lower the cost. I studied this question 
thoroughly, and I found that the argument of being able to boil 
water in five minutes was a fallacy—there was too great an increase 
in cost, because of the extra amount of gas used. 


Mrs. ENLOE. I have found that frequently you can turn the 
gas off and finish the cooking with the heat radiated by the hot 
stove. 


Mr. LOwE. 


Mr. ALDRICH. 
derful calculations are which he has been making. 


Not now. 


One other point. If you are cooking anything (I 


do not care what it is) that requires boiling, raise the temperature 


of the water to 212 degrees. That is all you can get. If you put 
a volcano under the water you could get no more than the 212 
degrees. You must raise the water to 212 degrees within a reason- 
able time. After that you can cut off the gas 75 per cent. and still 
keep the same temperature. That means an enormous saving that 
people do not understand. If I were to place a burner under a 
kettle and a thermometer on top you would find that with the 
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water just simmering it would remain at 212 degrees. If you 
turned on more gas you would simply be converting more water 
into steam. 


THE PRESIDENT. The paper by Mr. Decker will be read to- 
morrow. The first thing will be the appointment of committees. 
Directly after that will come the paper by Dr. Dean on ‘‘ The Oil 
Industry of California.’ 

The Association then adjourned to 10 o’clock the following 
morning. 

A popular lecture on ‘‘ Liquid Air’’ was given by G. A. Brobrick 
at 8:00 p. m., in the regular meeting rooms. The lecture was 
accompanied by experiments and demonstrations. After the 
lecture a supper was served at one of the down-town restaurants. 





SECOND DAY—MORNING SESSION. 


The meeting was called to order by President Osborn at 10:12 
a.m, 


THE PRESIDENT. As the members appear to be a little tardy in 
arriving, and as we have a little routine business, such as the 
appointment of committees, we shall proceed with it until we have 
a full attendance. 

As you well know, gentlemen—I think it is the general opinion 
among the members of the Association—we have a very efficient 
Library Committee. It is essential that the committee be all 
residents of San Francisco, where they can meet frequently and 
discuss library affairs. The committee as it now stands is E. C. 
Jones, chairman; lL. P. Lowe, George W. Holberton. I think it 
is for the interests of the Association that this committee should 
stand as it is; and I therefore re-appoint these gentlemen for the 
coming year. 

In regard to the Advisory Board, I am informed that Mr. Martin 
does not wish to be on any committees this year. I will therefore 
re-appoint Mr. Britton and Mr. E. C. Jones, and in place of 
Mr. Martin, Mr. Papst, of the Equitable Company. You will 
understand that this Advisory Board of necessity must be men 
who reside in the same locality. For that reason I have appointed 
all this committee from the membership residing in San Francisco. 

The secretary has a number of announcements, telegrams, etc., 
to read. 


THE SECRETARY. I have a budget of letters and telegrams 
from absent members and friends, all expressing regret at their 
absence from the meeting and tendering the Association their best 
wishes. Amongst them are the names of Messrs. F. H. Shelton, 
Henry L. Doherty, S. W. Sterrett, John D. McIlheny, N. W. Gif- 
ford, Wm. S. McKay, Alten S. Miller, Fred S. Benson and E. C. 
Jones. 


Mr. J. B. Grimwood, 
Secretary Pacific Coast Gas Association, City: 

DEAR StR—Will you kindly convey to the members of the Pacific 
Coast Gas Association an expression of my sincere regret that I 
shall be unable to attend the Eleventh Annual Meeting. I am 
sore at heart to be obliged to forego the pleasure of meeting my 
old friends in the Association and taking part in the proceedings. 

This is the first time that I have been unable to attend a meet- 
ing, and I would like you to assure the members that my absence 
is unavoidable. You have my hearty wishes for a continuance of 
the successful career of our Association and a most delightful and 
instructive meeting. 

I realize that many changes have taken place in the gas business 
during the ten years’ life of our Association, but I thankfully 
realize that there have been no changes in the warm hearts, the 
cordial hand shake, and the close fraternity of the men who make 
up the Pacific Coast Gas Association, and may God bless it always. 

Fraternally yours, 
(Signed) E. C. Jonxs. 


SAN FRANCISCO, July 17, 1903. 


THE PRESIDENT. The next order of business is the paper on 
‘*The Oil Industry of California from a Commercial Standpoint.’’ 
I wish to state in this connection that, though Dr. Deane is not a 
member of this Association, he has been requested by the officers 
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to write this paper since it is of much interest to the gas industry. 
The doctor has prepared the paper with a great deal of care, and, 
as secretary of the California Petroleum Miners Association, knows 
all that there is to be known in regard to the oil business. 


THE OIL INDUSTRY OF CALIFORNIA FROM A COM- 
MERCIAL STANDPOINT. 
BY DR. DEANE, 

IL, in commercial quantities has not been discovered north 
of Fresno County. The principal oil producing districts 
are in Orange, Ventura, Santa Barbara, Kern and Fresno 

counties. In and around the city of Los Angeles there are almost 
a thousand wells, but the output from them is very small and will 
aggregate less than a million barrels a year. The great oil 
producing districts in Kern County are the Kern River, Sunset 
and McKittrick districts; in Fresno County, the Coalinga district: 
Fullerton, in Orange County; Santa Maria, in Santa Barbara 
County. These districts, excluding Los Angeles, have over a 
thousand wells, and if they were pumped to their full capacity 
they would produce over 18,000,000 barrels of oil per annum. A 
well to be of commercial value must give at least fifty barrels a 
day, of course I mean oil of from 14 to 25 gravity. Higher gravity 
oils are not used for fuel purposes, but are refined and are more 
valuable (1). A very good well is 100 barrels a day. There are 
many that produce 200 barrels, and a few that produce 500 barrels, 
for awhile. 

Most people not acquainted with the oil business imagine that a 
hole is drilled into the ground until you meet a lake of oil. This 
is a mistake, as the oil is contained in the sand. The hole is 
drilled down and cased with 11 5-inch, 95¢-inch and 75-inch cas- 
ings, until the sand is reached; then the casing is carried down 
through the sand and landed on the clay beneath (2). Oil sand 
can be from one foot to hundreds of feet in thickness. After the 
casing is landed it is perforated by small holes about an inch in 
diameter all the way up to the top of the sand (3). The oil flows 
into the casing through these holes and is pumped out. If there 
is sufficient gas it will throw the oil out above the casing, and it is 
then called a ‘‘gusher’’. As the oil is pumped out of the well it 
is deposited in an earthen reservoir, where the water and sand is 
separated from it by the action of gravity (4), and then allowed to 
flow into tanks, from which it is taken to market by railroad tank 
cars or pipe line. These cars are 150, 225 and 300 barrels capacity 
each. The oil as it comes from the wells looks like thick black 
molasses. The life of an oil well depends largely upon the thick- 
ness and life of the sand, as there is dead sand and live sand. 
The following will give you a very fair approximate result of the 
amount of oil. 

One acre of land with sand too feet thick contains 155,400 barrels. 

One acre of land with sand 200 feet thick contains 310,800 barrels. 

One acre of land with sand 300 feet thick contains 466,200 barrels. 

One acre of land with sand 4oo feet thick contains 621,600 barrels. 

The quantity of oil contained in the sand, according to the best 
experts, is considered to be about 25 per cent. Twenty per cent. 
of this ought to be recovered. Twenty acres, therefore, ought to 
give in the neighborhood of 10,000,000 barrels of oil, if the sand is 
300 feet thick. We hear a great deal about oil lands and their 
value. These lands are divided into proven and wildcat lands. 
By proven land we mean that, if you sink a well, you will cer- 
tainly get oil (6). Wildcat land (5) is land in which you may 
perhaps get oil; but it is largely speculative. Of course in all new 
districts the land is what is called wildcat until it is proven by the 
drill. In many of the districts the oil belt will run in a narrow 
line from half a mile to a mile wide. On each side of this there 
will be no oil. The Kern River field apparently is an exception 
to this rule, it being a large circular body. 

In the Kern River district there are over 4000 acres which are 
considered absolutely proven, in other words, where you will be 
sure to get oil if you sink a well. A very conservative estimate 
of the quantity of oil in those 4000 acres in one thousand million 
barrels (7). The depth of wells varies in different districts. In 
this field the wells are from 850 to 1oso feet (8). 
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The cost of sinking wells varies largely in the different districts, 
due somewhat to distance from the railroad and other causes; but 
wells of rooo feet deep can be sunk in the Kern River district, 
including the casings, for about $3000 a well, that is, a contract 
for ten wells can be made for $30,000 (9). This does not include 
putting the wells on the pump—that would probably cost $1000 
per well more—$50,000 should equip ten wells ready for oil 
delivery. 

The gravity of the oil varies also in the different districts. 
Coalinga and Fullerton districts will be in the neighborhood of 
25 to 30 gravity, and is used largely in the making of gas, I under- 
stand. The fuel oil of Kern River, Sunset and Midway, and also 
of the Los Angeles fields, is only about 14 to 16 gravity, and is used 
largely as fuel avd in the making of asphalt. 

The consumption of oil has increased by leaps and bounds in 
a most astonishing degree on the Pacific Coast. The following is 
approximately correct: 

Consumption in 1900, 4,000,000 barrels. 

Consumption in 1901, 8,000,000 barrels. 

Consumption in 1902, 13,000,000 barrels. 

Consumptiou in 1903, (present year) will be over 20,000,000 
barrels (10). 

The production of the Kern River district is about ten million 
barrels per annum, and at this rate of production will last for a 
hundred years. The balance is produced by the other districts 
named. 

- The district of Baku, in Russia, which is about half the size of 
the Kern River district, has produced for the last fifteen years in 
the neighborhood of 75,000,000 barrels per year. 

Now, as to the value of these lands: They are selling at the 
present time at a ridiculously low price, and, strange to say, the 
people of California are somewhat suspicious of them, even at 
present prices. I mentioned toa friend on the street a few days 
ago that I had bought twenty acres of land in the Kern River 
district at $4c00 an acre, and he looked at me as if I were crazy, 
while the facts really are that this land, selling at that price, can 
be made to produce oil for the next twenty-five years at least, and 
that at over $1,000,000 profit. The same land is selling in Texas 
for $50,000 an acre, not as good; and in Baku, Russia, for $100,000 
an acre. Proven lands can be bought in the Sunset and Midway 
districts all the way from $500 to $2000; in the Kern River district 
little first-class land can be had for less than $4000. i 

The price of oil during the last four years has varied largely, 
due to the simple question of supply and demand. When there 
were few wells, oil was selling as high as 50, 60 and 70 cents a 
barrel; while, when the wells increased, and consumption was 
not yet prepared to take the oil, it dropped as low as 10 cents a 
barrel. At the present time, as consumption is increasing, oil is 
going up again and is selling readily at the wells in Bakersfield 
for 30 cents a barrel. I look to see it go to 40 cents before the 
end of the year. Bnt this is simply a question of supply and 
demand. I hardly think that production will ever again catch 
consumption (11). 

When you hear people say that the Standard Oil Company fixed 
the price of oil, they are simply talking about what they do not 
know. This company does not own wells, they simply buy as 
cheaply as they can. If there is an over-supply, as there has been 
up to the present, they buy cheaply. When the consumption 
increases and the demand becomes greater the oil man knows just 
as well as the Standard Oil Company does that they must have oil 
to fill their contracts; he immediately raises the price of oil, and 
the Standard, or anyone else, has to pay, for the owner has the 
best store-house in the world, he lets it rest where nature put it, 
caps his well, and waits, A year ago there were hundreds of wells 
capped in nearly all the districts, for the oil man said: ‘‘I will not 
sell oil for ro cents.’’ But now you can’t find a capped well, for 
he can sell for 30 cents. And everyone who has the money is 
drilling new wells to meet the coming consumption. 

The railroad charges, including switching and other expenses, 
are about 40 cents a barrel to bring the oil to San Francisco. 
That makes the cost here 70 cents; but, to make a profit on it, 
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consumers have to pay 80, and next year probably will have to 
pay in the neighborhood of $1.00. 

Four barrels of oil equal one ton of coal. Coal can not be laid 
down in this market for less than $6.50 per ton; so that oil at 
$1.50 a barrel can compete with coal as to price, not counting 
many other advantages of oil over the old fuel. 

The Standard Company’s pipe line from Bakersfield to Point 
Richmond is 278 miles long and eight inches in diameter. They 
have pumping stations every twenty miles. This company has 
made investments of over $15,000,000 in California up to date, and 
their investments are all in permanent improvements, such as 
refineries, pipe lines, tankage, etc., and it certainly speaks well 
for the future of the oil industry when a great corporation like 
this is willing to invest such a large sum. This oil has to be 


’ pumped from one station to another about twenty miles apart, 


and has to be heated to over 150 degrees Fahrenheit, so as to make 
it flow. I have no official knowledge of the quantity the Standard 
Oil Company expect to carry through their pipe line; but from 
some studies that I have made on the subject I should say that if 
they get 5000 barrels a day they will be doing well (12). Their 
large refinery at Richmond will absorb this quantity, so this will 
not relieve the railroads appreciably nor compel them to lower 
freight rates. 

The transmission of oil in pipe lines is one which has never been 
treated in the published works of scientists and engineers, 
although it has been extensively practiced during almost the 
whole history of the industry. The practical methods and 
governing scientific rules of the work have been thoroughly 
worked out, but have never been made public. While the prac- 
tical principles developed in handling the light oils of the 
Alleghany oil fields, varying from 40 to 50 degrees Baume, and of 
the Ohio-Indiana fields varying from 34 to 38 degrees Baume, 
have been sufficient to enable an engineer to calculate accurately 
just what can be done with such oils, yet the oils of California, 
being of an entirely different character, compel an entirely new 
and different treatment of the subject (13). At present the oil to 
be transported comes from the Kern River oil field and varies 
from near 12 degrees Baume to about 17 degrees Baume, averaging 
about 154 degrees Baume in gravity at 60 degrees Fahrenheit. 

In transmitting it by pipe line there are several expedients to 
facilitate the service which may be suggested: (1) to pump the oil 
at normal temperatures; (2) to mix distillates or lighter oils with 
the crude oil; (3) to heat the oil to the highest practicable temper- 
ature; (4) to heat the pipe line at points intermediate between the 
pumping stations; (5) to mix water with the oil. 

This paper is not the place to go into a scientific treatise on the 
subject of pipe lines; but as there has been a good deal of discus- 
sion of what the railroads would be compelled to do after the 
Standard pipe line was really working, it might be well to see 
how many tank cars it would take to carry the small amount of 
oil, assuming that they will deliver 5000 barrels daily. With 
trains able to haul over ten thousand barrels between terminals it 
is apparent that the railroads can handle immense quantities of 
oil. If the railroads should organize a five-day trip they could 
deliver 5000 barrels a day with 152 cars of 150 barrels capacity, 
ror cars of 225 barrels capacity, 76 cars of 300 barrels capacity. 
The fact is that they are delivering 25,000 barrels per day now (14). 

There are in the State at the present time in the neighborhood 
of forty refineries. These refineries make asphalt, distillates and 
lubricating oils; and there is a very strong movement on foot to 
substitute asphalt for bituminous rock in the making of our 
streets, as being far more durable and not any more expensive. 

There is a great difference of opinion as to the cost of pumping 
oil. In otherewords, after you have bought your land, sunk your 
wells, put up all your machinery, tanks, etc., what does it cost 
you to put the oil on top of the ground? Of course in this cost 
you have to include interest on the money invested, running 
expenses, superintendents, office, etc. We can see why there 
should be such a difference of opinion on this subject, as salaries 
and office expenses can be run up to any figure desired; but in a 
well managed corporation, where salaries are no higher than they 
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would be in an ordinary business, if I put it at 4 cents a barrel I 
am satisfied that I am making it as high as it legitimately should 
be. Some of the best managed companies do it at a much less 
figure, and these are the companies which pay dividends. 

As to the saving of oil over coal, we have been using it suf- 
ficiently long to get a very thorough knowledge; and when we 
say that we save 50 per cent. we are rather below than above the 
mark, 

The use of oil on steamships is increasing very rapidly, and 
there are now over 200 marine boilers in use out of this port. The 
saving there is much larger than on shore, as it includes coaling, 
space for coal (which is utilized for freight) weight (which is one- 
third less), speed (which is increased), more than half the labor 
in fire-rooms, and the absence of dirt in the form of ashes, etc. I 
understand that Mr. Spreckles is saving in the neighborhood of 
$200 a day on the steamer Mariposa, which runs from this port 
to Tahiti, and that the speed has been increased one knot an 
hour (15). 

When the railroads are prepared to use oil exclusively; in other 
words, when they have their tanks completed all along their road, 
which will take some little time yet, perhaps by the end of this 
year, they will be using over 10,000 barrels per year. 

There is gradually developing a large use for oil in the sprink- 
ling of roads. An oiled road is so much better, more durable, 
cleaner and less costly, that the Boards of Supervisors throughout 
the State are gradually learning, and even in San Francisco they 
are commencing, to oil the roads leading out of the city. It takes 
about 150 barrels of oil to oil one mile of road (the oil has to be 
heated to get the best results), and it costs less than $200 per mile. 
I think we can look forward to using in the neighborhood of 
1,000,000 barrels of oil the coming year for this purpose. 

The number of feet of gas made in California at the present 
time is, I understand, approximately 12,000,000 feet a day (16). 
As gas is now being made almost exclusively with oil, this will 
take over 1,000,000 barrels. 

It is not at all a wild estimate to say that in less than five years 
we will be consuming over 50,000,000 barrels of oil per annum. 
All marine boilers leaving this port will be compelled in self- 
defense to use it. The saving on a round trip to Manila and 
return by one of the transports using oil, instead of coal, would 
be over $20,000. It is pretty well conceded that within a short 
time the boats of the revenue service and the smaller National 
vessels such as gun-boats, torpedo-boats, etc., will use oil, as very 
thorough tests being made at Washington have been very satis- 
factory, and California oil has given better results than that 
produced in Texas. 

There have been several millions of dollars kept in the State by 
the substitution of oil for coal, which money has been invested 
here and is one of the great reasons of the advance in real estate. 
There have been paid in dividends from oil companies nearly 
$5,000,000 to their stockholders. 

And now, gentlemen, I have given you as rapidly as I could the 
facts of the oil situation from a commercial point of view. I will 
not presume to deduce from them any conclusions to so intel- 
ligent an audience, as you are as well able to do that as I am; but 
permit me very modestly to remark that the discovery of oil fuel 
in California is the most important event since the discovery of 
gold. We had gold, we had grain, we had fruit, and above all we 
had climate; but to become a manufacturing State we lacked fuel; 
and as this is God’s country, God has been very good to us; He 
has showered upon us all things; we have nothing else to ask. It 
now only remains for us, His creatures, to appreciate at their full 
value all these good things by being honest, upright, strenuous 
business men. 

{Comments made by Dr. Deane in reading his paper on ‘‘The 
Oil Industry of California.’’] 

I have been requested to prepare this paper on the business out- 
look of the oil industry. It does not pretend to any scientific 
value whatever; it is simply looking at the matter from a commer- 
cial standpoint. The president and officers of the Association 
assured me, gentlemen, that you would be interested in the ques- 
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tion from that point of view. . The figures given are absolutely 
conservative and true. Some of them may seen large to you who 
are not familiar with the oil situation; but I assure you for three 
years’ active work in this department as secretary of the Califor- 
nia Petroleum Miners’ Association that the figures are more than 
conservative. When I say ‘‘a million’’ I could easily say ‘‘a 
million and a half’’; and I carry that through the whole paper. 
So when the figures seem very large, do not count them and 
think they are ‘‘boom”’ figures, for I am anything but ‘‘boom’’. 

(1) Consequently a well producing oil of 25 gravity at a less 
rate than fifty barrels a day would not pay. 

(2) When you get to the bottom of the sand you strike clay or 
shale, and there you land your casing. 

(3) The casing is put down into the ground. Then there isa 
machine let down and holes are cut in the four sides as high as 
the casing goes. 

(4) Iam speaking more particularly of the Kern River district 
when I say that. It is really the greatest district of California, 
the second greatest district in the world; and in discussing the 
question I am referring more particularly to that district all 
through the paper. 

(5) Ido not mean to use the word in any sense of dishonesty. 

(6) If I have a piece of land, and there are wells on all sides, 
the land is proven. But if there are wells on one side only, the 
land is not proven because the territory may stop. 

(7) Iam not exaggerating; I am under the mark. It has been 
estimated by many experts that there are two thousand million 
barrels. 

(8) As you go west in the field the wells become a little deeper, 
increasing from 800 and goo feet to 1050 feet. 

(9 I do not intend to say that you can sink one well for $3000, 
but that you can sink a number of wells at the rate of $3000 
apiece. 

(10) Six months ago in reading a paper I stated that the con- 
sumption would be nearly twenty million barrels; since then we 
are satisfied from reports from different sources that it will be 
over twenty millions. 

(11) People are now prepared to take the oil; two years ago 
they were not prepared. The railroad companies were not pre- 
pared to burn oil except in small quantities. They had no tank 
cars. The different places in San Francisco that are now burning 
oil had no preparations made. It took a long time before people 
were satisfied that there was oil enough. Mr. Scott of the Iron 
Works said to me: ‘‘Do you think there is oil enough to last?’’ 
This was only two or three years ago. Now everybody went to 
work and drilled wells, and the consequence was that there was a 
large production with no consumers. The people who had drilled 
wells wanted to sell; and they sold for anything they could get. 
The consequence was that oil went down to Io cents a barrel. 

(12) Since this was written I understand (not officially) from 
some people who think they know, that it is flowing at a much 
greater rate. have my doubts. But only time can tell. 

(13) The oil of Baku and the oils of Pennsylvania and Ohio 
have a paraffine base, while our California oil has an asphalt base. 
Aside from a few samples, we have not yet discovered in Califor- 
nia any oil with a paraffine base. 

(14) The railroads have about 1600 tank cars, 800 of which they 
are using for their own tanks. 

(15) The reason of the increase in speed on a ship burning oil 
over that of a ship burning coal is the fact (which you gas men 
probably understand better than I do) that the furnace doors do 
not have to be opened, letting the cold draft in. The doors are 
closed all the time, and it is easier to keep the steam up to the 
desired point. 

(16) I understand from some of the gentlemen present that this 
is a rather conservative estimate. 

THE PRESIDENT. Gentlemen, you have heard a very valuable 
paper on a question vitally interesting to the gas man. I desire 
at this time to have Mr. Lowe open the discussion, touching on 
what oil has done for gas on the Pacific Coast. Mr. Lowe has 
been prominent in the introduction of the use of oil for gas making. 
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Mr. Lowe. It is with some little hesitancy that I mention any- 
thing connected with the use of oil in the manufacture of gas, 
You all know the peculiar position I occupy on the Pacific Coast 
as the builder of gas works using oil only, and I therefore have a 
little delicacy in speaking of the subject in the open meeting of 
the Association. There are some questions I would like to ask 
Dr. Deane, however, after which I will tell you a little about the 
use of oil, if you wish. The doctor has mentioned there being one 
thousand million barrels of oil in storage. I don’t remember 
whether he said in the Kern River district or in the State. 


Dr. DEANE. In the Kern River district. 


Mr. Lowk. Now, as gas men, we use the word ‘‘millions”’ 
pretty freely. Millions of feet of gas mean nothing to us. A 
thousand millions means very little to the minds of most men, 
and it certainly means very little to my mind. It is very difficult 
to grasp it. If I understand the doctor correctly, we will soon use 
50,000,000 barrels per annum. I would therefore like to know if 
our oil supply is limited to about twenty years? 


DR. DEANE. The thousand million barrels of oil I mentioned 
are in 4000 acres of land in the Kern River field—in that one single 
district. Besides that there are thousands of million barrels in 
other districts. 


Mr. Lowr. That is what I wanted to get at. Then we may 
look forward to more than twenty years’ use of oil. 


Dr. DEANE. You can look forward to your grandchildren 
having all the oil they want. There are probably many districts 
where, as yet, they have not discovered oil at all, in which they 
probably will discover it. Near the district I speak of (and I speak 
of it more particularly because it is now producing the largest 
quantity of oil) are other districts—the Sunset and Midway dis- 
tricts, the McKittrick district, and up further the Coalinga district, 
which perhaps is going to be richer than any of them. When I 
speak of a thousand million barrels, too, I do not include the great 
southern districts, such as the Santa Maria district, where they 
are producing 1000 barrels a day at present. 


Mr. Lowrk. Can you give us some information with reference 
to the Watsonville district? 


Dr. DEANE. I did not mention the Watsonville district because 
I did not want to boom any. I can do it; but my position will 
not permit me to, and I do not want to. They have at Sargents 
(which is called the Watsonville district) a district that they think 
is good. They have one good well which will probably produce 
from fifty to seventy-five barrels per day. They say 150. But 
whenever an oil man tells you 150, cut it in half. Oil men lie like 
horse traders. They cannot tell the truth. They are worse than 
gas men. [Laughter.] 


Mr. Lowr. Yon spoke of it being a good investment to pur- 
chase oil lands because you had a natural warehouse full of oil, 
where you could leave it, if necessary. I would like to ask if it is 
not necessary to drain your land coincident with the draining of 
the adjacent lands by your neighbors? 


Dr. DEANE. Suppose my land adjoins yours. If I begin to 
sink wells next to your land precedent compels me to sink them 
100 feet from your boundary. There is no law about it. I am 
going to take some of your oil from you. You sink your wells in 
a corresponding position along the other side of the boundary. If 
you will look at a map of the Kern River district you will find 


* that this state of affairs exists all the way through it. The Peer- 


less Oil Company has wells along one side of their border and the 
Kern Company has wells along the other side; but, strange to say, 
those Peerless wells do not show any deterioration. 


Mr. Lowr. Suppose I own a tract of oil land bordered on 
opposite sides by the lands of other companies; suppose that they 
are both pumping and I am not; will they not eventually drain 
my land. 


Dr. DEANE. Only along the edge. One well will not drain 
more than an acre of land, the oil sand is so sluggish and so slow. 
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Mr, Lowe. So that if I purchased a piece of land lying between 
two others I might reasonably suppose that most of my oil would 
be left. Would that apply as fully in the Coalinga district? 


Dr. DEANE. I do not know that it would. The light oils 
might flow a little more; but the expert opinion is that a well will 
exhaust about an acre of oil sand allaround. It might perhaps be 
a little more. In Baku they put a well to anacre. At Spindletop 
they put a well to every twenty-five feet, and, as you see, that 
exhausted Spindletop quickly. Of course there is some oil coming 
out yet; but a comparatively small amount. 


Mr. Lowk. You remarked that coal could not be landed in 
San Francisco for less than $6.50. 


Dr. DEANE. That is what the coal men tell me. I derived my 
information at first hand. The Western Coast Coal Company and 
Mr. Harrison (who publishes a coal paper here) tell me that they 
cannot land coal in San Francisco under about $6.50. 


Mr. Lowe. Last year I purchased coal for about $3.75. 
DR. DEANE. What kind of coal? . 


Mr. Lowk. Screenings. ‘hey are not suitable for domestic 
purposes, of course; but neither do we use fuel oil for domestic 
purposes. 

Dr. DEANE. AsI understand it, screenings is only what you 
have left after you have sold your coal. Screenings is a bye- 
product. However, I want to say that at the Olympic Club, 
where we burned coal up to two years ago, we bought screenings 
and paid $6.50 a ton. 


Mr. Loweg. It so happens that I am connected with a concern 
manufacturing coke as well as gas; and notwithstanding the fact 
that I am an ardent advocate of the manufacture of gas from oil, 
I am looking forward to a time when oil will be too expensive for 
that purpose. I believe oil will be worth more for other purposes 
than for gas manufacture. I believe the time will come when we 
must go back to the manufacture of gas from coal. Now, there 
are millions of tons of coal in Washington. We have a good deal 
in California. While all the Washington coals are classed as 
lignites, they are very near true coals. Probably the best indica- 
tion of the difference between a coal and a lignite is whether it 
will coke or not, and I class as coal that from which coke can be 
made. For several years we manufactured gas from that coal and 
had an excellent quality of coke, and really, for our purposes, we 
have a good coal here. What is to become of the enormous 
deposits of coal? Is oil going to keep them in the ground? If so, 
it certainly must be at a very low price. I remember that when 
screenings in San Francisco were selling at $4.50 delivered, one of 
the sharpest experts in America showed that oil would have to be 
sold at 75 cents per barrel under the boilers to compete with $4.50 
coal. Possibly the boilers were not quite as well adapted for the 
use of oil as for the use of coal. 


DR. DEANE. A fair comparison is four barrels to the ton. 


Mr. Lowk. On the assumption that coai is brought out at a 
low rate, that means that oil ought not to exceed $1.00 a barrel. 


DR. DEANE. My impression is that oil will be worth $1.00 a 
barrel and ought not to go above that to_compete with coal. At 
that price the oil men can make all the money they want. 


Mr. Low. I believe that the coal mine owners of the Pacific 
Coast willin time awaken. I think they are very sluggish just 
now—very much asleep. Mr. Howard read us an interesting paper 
last year in which he expressed the same thought. In the East 
coal mining is certainly conducted under very much worse con- 
ditions. It costs much more for the production of a ton of coal 
than in Washington, yet we can buy coal delivered throughout the 
East, transported by rail a greater distance than it is necessary to 
transport it here, and get it for a less sum than we are paying, and 
a coal in every way superior to the Washington coal, too. It 
seems to me that this condition of affairs must in time prevail: 
The coal miner will get less for his coal; the transportation man 
will get less for the transportation of coal (which necessarily must 
come by water); and under these conditions we may expect that 
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the price of oil will be kept down. That product from which we 
can get the cheapest gas is the one we are naturally going to use. 
I do not think that oil can ever advance in the San Francisco 
market, for instance, to much more than 75 cents per barrel and 
compete with coal. 


DR. DEAN. You have to take into consideration that gas man- 
ufacture cuts a very small figure. We use twice as much oil in 
sprinkling roads. 

Mr. Lowe. I am speaking strictly of steam making purposes. 
The use for steam making purposes is that which governs the price 
of oil or coal now. I think that the apathetic condition of the 
coal man is past, and as soon as he sends his product here at a 
reasonable price I believe that oil cannot cost more than 75 cents 
a barrel. If it costs 75 cents we can use it advantageously for gas 
purposes; if it costs much more, some of us must switch back to 
the manufacture of gas from coal: 


Dr. DEANE. 
oil? 

Mr. Lowe. I am quite familiar with it. The coke that is made 
from oil, of course, is common to all oil distillation. It is a residue 
left in the stills after the volatile oils are boiled away. It is 
undoubtedly a very pure form of carbon—a very porous product — 
and satisfactory for a great many uses. At one time in the East 
I used it for the manutacture of water gas, but I believe that it has 
become too valuable to use for the purposes of fuel. They find a 
ready sale in the East for the coke in the manufacture of electric 
carbons. I was going to ask you what they were doing with the 
coke made in oil distillation on the Pacific Coast. 


You are aware that they are making coke from 


Dr. DEANE. As far as I know there is no coke made except by 
the Richmond refinery. That coke is selling in car load lots at 
$7.00 a ton. 


Mr. Lowe. For what purpose? 

DR. DEANE. I think it is being used to some extent in smelt- 
ing; but I do not know, and cannot find out. 
quantities going to Stockton. 


district. 


There are large 
I have no correspondents in that 


Mr. Lowe. It might do for certain forms of smelting. 


Dr. DEANE. The oil packs when it is used for smelting, and 
forms a mass so that the metal cannot run down. 


Mr. Lowe. In the iron industry they realize the fact that it is 
necessary to have a firm and hard quality of coke to sustain the 
burden of the ore. 

DR. DEANE. They are mixing coal coke with oil coke, and 
that gives a very much: better smelting proposition than either 
alone, for the oil coke is much hotter than the coal coke, and the 
coal coke keeps the oil coke from matting, and allows the iron to 
run down between. 

Mr. Lowe. 

Dr. DEANE. 


Is it mecessary to use it in the form of a briquette? 
No; just the lumps. 


Mr. Lowe. You mean that they take a certain amount of coal 
coke and a certain amount of oil coke and mix them together. 


Dr. DEANE. Yes. 


Mr. Lower. I think coke made from oil in oil distilleries will 
always command a greater price for scientific uses and for the 
manufacture of certain articles from carbon, such as electric car. 
bons; and that the price which it will command per ton will make 
it prohibitive for domestic fuel. 


DR. DEANE. It is selling cheaper than coal coke. 


Mr. Lowz. They have not developed their manufacturing 
field. They are just trying to get it out of the way for the time 
being. That condition once existed in the East. The Standard 
Oil Company formerly had great difficulty in disposing of their 
coke. In Lynn I purchased coke from Cleveland and brought it 
in cheaper than I could buy coal. It is extremely light and there 
are not many pounds in acar load. That condition of affairs did 
not last long. The oil produced in the Lima fields in Ohio was at 
one time very cheap; but Lima oil has become far too valuable for 
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refining purposes to permit of its being used for the manufacture 
of gas. The same applies to oil coke. We may have a consider- 
able amount for sale now, but that condition will not last. 


MR. BRITTON. I think that one proposition brought out in the 
discussion ought to be in some way corrected in the minds of our 
members. From the very inception of the burning of oil for 
steam purposes the erroneous impression has prevailed that com- 
parisons should be made by stating the number of barrels of oil 
that were equal to a ton of coal. Any man who has had anything 
to do with the use of oil for steam knows that that is an erroneous 
plan. The only possible test is the evaporative test: How many 
pounds of water will a pound of coal evaporate? and how many 
pounds of water w.ll a pound of oil evaporate? Of course, much 
depends upon your coal, the construction of your furnace and the 
character of your oil. Oil, theoretically, under the very best test, 
will evaporate between sixteen and sixteen and one-half pounds 
of water; with forced draft, Welsh anthracite will theoretically 
evaporate about eleven pounds. Practically, oil will not do better 
than thirteen pounds under the very best conditions. Welsh an- 
thracite will do about nine pounds; screenings between four and 
one-half and six pounds. The best bituminous coal we have on 
the coast is the Wellington; and Wellington has never done better 
than eight pounds. That is the only basis for figuring, and ought 
to be used as the basis in place of the number of barrels as com- 
pared with a ton. I am sorry that Dr. Deane got away. I wished 
to ask him a question. My opinion has been, from the use of oil, 
that we have one oil with a paraffine base. That oil comes from 
Moody Gulch, in Santa Cruz County, and was used by our com- 
pany for a great many years for the purpose of making gas. I am 
satisfied that it has largely, if not entirely, a paraffine base. Oil 
from Pescadero bears the same peculiarity. Oil has been found in 
Alameda and Contra Costa counties with a decidedly paraffine 
base. The oil from Coalinga has more of a sulphur base than 
asphaltum, and there is some little trace of paraffine. 

Mr. Lowk. Was the oil you speak of a strictly paraffine base, 
or was there a slight proportion of asphaltum ? 

MR. BritTron. The Moody oil is strictly a paraffine base. 
there is no more to be had. The wells are exhausted. 
first introduced in 1884 or 1885. 


But 
It was 


MR. PRUTZMAN. Oil of a strictly paraffine base has been found 
in twelve or fifteen fields, but has never been produced in com- 
mercial quantities except at Moody Gulch. 


Mr. EICHBAUM. Mr. Britton has stated the whole case, but he 
has not gone at length into it. The Oakland Gas Company had 
oil for several years from Moody Gulch of from 51 to 52 gravity. 
It was entirely a paraffine base. That I know of the officers of the 
Pacific Coast Oil Company. Mr. Ballard showed me tons of 
paraffine taken from the oil. As Mr. Britton states, the oil from 
Pescadero was also of an entirely paraffine base. Consequently no 
one need despair of finding any quantity of oil in California with 
a paraffine base. I should have said nothing, except to corrobor- 
ate Mr. Britton’s statements. 


On motion of Mr. Clements a hearty vote of thanks was extended 
to Dr. Deane for his able paper. 

THE PRESIDENT. The next paper, which is of more than com- 
mon interest to the Association, is ‘‘ Wrought Pipe,’’ by Mr. Riffle. 
Mr. Riffle is one of the new members of the Association. And 
what he will give you in relation to iron pipe is especially interest- 
ing by reason of the gas companies going into high pressure dis- 
tribution. It is a very opportune paper at this time. 


WROUGHT PIPE. 
BY FRANKLIN RIFFLE, 

HE Age of Steel is pre-eminently one of industrial econ- 
omy. All methods of manufacture and operation are 
measured by the standard of efficiency. Any proposed 

system that can prove its ability materially to increase the effici- 
ency of a dollar, or a day’s labor, of a pound of coal, is sure to 
receive prompt recognition. Taking the gas industry as an 
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example, no sooner was it shown that by the adoption of new 
methods the same volume of gas could be economically trans- 
mitted through a small pipe as through a large one under the 
old system, than a number of pipe lines were projected for the 
transmission of gas in communities where pipe lines of larger 
diameters would be unprofitable. 

Transmission of gas under high pressures is but the logical 
result of the successful application of high pressure methods in 
the transmission of water, steam and air. High pressures for 
natural gas have been used for nearly, or quite, a quarter of a 
century, while it is barely three years since the first important 
high pressure pipe line was laid for transmitting artificial gas. 
But these three years have wrought wonders, and during this 
brief period the new method has developed from the experi- 
mental stage into an established system. 

As with high pressures for water, steam and air, wrought steel 
pipe, because of its high tensile strength, and its reliability, even 
when subjected to sudden shocks or abnormal stresses, whether 
from within or without, has been universally adopted for high 
pressure gas pipe lines. This class of pipe, therefore, is now, 
more than ever before, attracting the attention of gas engineers, 
just as in the past it has engaged the attention of hydraulic and 
mechanical engineers, when they were called upon to deal with 
higher pressures than were found practicable for cast iron pire. 

The development of the wrought pipe industry forms one of 
the great industrial achievements of the nineteenth century. It 

had its beginning about one hundred years ago, 

MANUFACTURE when the introduction of illuminating gas in 

England created a demand for pipe, which 
was promptly met by the manufacturers of gun barrels. The 
close of the long wars between England and France left on the 
hands of manufacturers large stocks of this commodity. These 
were converted into gas pipes by threading the large ends on the 
inside, and the small ends on the outside. They were easily con- 
nected by screwing the small end of one tube into the larger end 
of another. - 

The gas pipes of one hundred years ago were lap-welded by 
hand over a bar or mandrel. The process was slow and laborious. 

The several steps were as follows: 

1. Preparing a strip of iron of the required width, thickness 
and length. 

2. Scarfing the longitudinal edges. 

3. Heating to the proper temperature for bending. 

4. Bending or rounding over a mandrel until the scarfed edges 
lapped. 

5. Heating in a forge, a few inches at a time, to a welding 
temperature. 

6. Slipping over a bar, and then hammering the lapping edges 
until welded. 

The last two operations had to be repeated many times before 
the tube was completed. 

The first decided advance in the manufacture of gas pipe was 
made in 1825, when James Russell, a manufacturer of gas tubes 
and gun barrels, discovered that a satisfactory weld could be 
made, by butting and squeezing together the edges of a properly 
rounded and heated strip of iron. This was accomplished by 
means of a pair of semi-circular dies, slightly smaller in circum- 
ference than the width of the metal. As in the lap-weld process, 
the butt-welded tube was made by alternating heat and welding 
a few inches at time. 

Coincident with the invention of the butt-weld process of mak- 
ing pipe, Mr. Russell introduced the screw socket or coupling. 
This was an important step in the evolution of wrought pipe, 
since it permitted the sections to be made of uniform diameter 
from end to end. 

John Russell’s method of butt-welding pipe was short-lived. 
It was soon supplanted by an improved process which consisted 
of drawing the prepared strip of metal, properly heated, through 
a circular die, thus welding the entire tube at one operation. 
This is the method of manufacturing butt-welded pipe at the 
present day, although, of course, many economic improvements 
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have been made since its introduction seventy-five years ago. 

The butt-weld process involves the following operations: 

1. Clipping the corners of one end of a strip of metal, pre- 
viously rolled to the required dimensions. 

2. Heating to a welding temperature in the welding furnace. 

3. Seizing the clipped end and drawing from the furnace with 
a pair of tongs, over which the operator throws a die or ‘‘bell”’ 
which drops into the bell holder; then connecting the handle of 
the tongs by means of a “hook” of special design, to a link of a 
moving chain which draws the strip through the ‘‘bell” thus 
welding it into pipe. 

4. Delivering to a moving table, on which the pipe partially 
cools. 

5. Feeding into sizing rolls, which shape and size to the 
required diameter. 

6. Passing through straightening rolls. ; 

7. Delivering to a slow motion shifting rack, and cooling. 

8 Cutting off the ragged ends, and threading. 

g. Screwing on couplings. 

10. Testing by hydrostatic pressure. 

With the development of steam engineering during the second 
quarter of the nineteenth century, came a demand for pipe of 
greater strength than the butt-welded pipe of that period. As 
the hand method of lap-welding was slow and expensive, the 
feasibility of making lap-welded pipe by machinery naturally 
occupied the attention of the more progressive pipe manufac- 
turers. After a long period of experimenting, Messrs, Russell 
had the satisfaction of putting in successful operation, in 1835, 
the process of lap-welding, which (although somewhat modified 
and much improved) is used by the pipe mills of the present day. 
The operations are briefly as follows: 

1. Beveling the edges of a strip of metal of the required 
dimensions. 

2. Charging into the bending furnace. 

3. Drawing from the furnace at a red heat through a die and 
over a mandrel, thus rounding the metal and over-lapping the 
edges. (For pipes of large diameters it is necessary to use bend- 
ing rolls, similar to those used in boiler shops.) 

4. Charging into the weldi,ag furnace. 

5. Pushing from the furnace by means of a long rod, termed 
the ‘‘push bar,” into the welding rolls. These rolls are grooved 
to correspond With the outside diameter of the pipe. A projectile- 
shaped mandrel held in position by a long bar, corresponds with 
the inside diameter of the pipe. As the pipe is drawn over the 
mandrel the rolls exert sufficient pressure on the laps to weld 
them. Each pipe as fast as welded is quickly disengaged by 
withdrawing the bar from the mandrel. 

The finishing operations are the same as in the butt-weld 
process. 

The great essential in the manufacture of welded pipe is a 
properly designed welding furnace, in which the skelp can be 
brought to a uniform welding temperature throughout its entire 
length. Next in importance is the personal factor. It is one 
man’s business to see that the skelp is heated precisely to the 
proper point before it is taken from the furnace. If the temper- 
ature is below this point an imperfect weld results, and if over- 
heated the metal is burned or hardened. It is another man’s 
duty to inspect the pipe the moment it leaves the rolls, and to 
decide instantly and correctly whether the weld is perfect or 
otherwise. If imperfect the pipe is returned to the welding fur- 
nace, and is again passed through the welding rolls. These are 
responsible positions, and men who can fill them satisfactorily 
need not be out of employment. 

Welded pipe is as small as one-eighth of an inch inside diame- 
ter, and as large as thirty-inch outside diameter. There is but 
one mill in the United States prepared to make the latter size. 

This mill (which is now arranging to rebuild its entire plant at 
a cost of $10,000,000) contemplates making pipe of thirty-six- 
inch outside diameter as soon as the necessary equipment can be 
installed. 
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The minimum thickness of metal used in making lap-welded 
pipe is determined by the capacity of the tube to resist collapse 
when heated to the welding temperature. Standard casing and 
boiler tubes are close, if not quite, to the minimum thickness. 

For many years the butt-weld process of making pipe was con- 
fined to the very small sizes, one and one-fourth inch being the 

maximum, During recent years, however, 

LAP-WELDING the process has extended to include larger 

VERSUS sizes. Atthe present time it is the common 
BUTT-WELDING. practice among the pipe mills of the United 
States to make three-inch pipe and all smaller 
sizes by the butt-weld process, and- larger sizes by the lap-weld 
process. This statement applies only to standard pipe, since the 
lighter classes of tubular goods can be made only by lap-welding. 
The strength of a butt-weld is dependent largely upon the thick- 
ness of the metal, and it would seem that the thicknesses adopted 
for standard pipe are very close to the minimum thicknesses that 
can be relied upon to give good results. 

While it may be possible to make butt-weld pipe larger than 
three inches in diameter, the cost would greatly exceed that of 
pipe made by the lap-weld process, and therefore manufacturers 
have fixed upon three-inch pipe as the maximum butt-weld size, 
purely for economic reasons. The writer recently visited a mill 
where three-inch standard pipe was being made by both pro- 
cesses, and was informed by the superintendent that there is no 
appreciable difference in the relative cost of manufacture for this 
particular size. 

The question is sometimes asked, ‘‘In what respect, if any, is 
lap-welded pipe superior to butt-welded pipe?”” Manufacturers 
of exclusively butt-weld sizes of pipe assert that butt-welded pipe 
stands the mill hydrostatic test as successfully as lap-welded pipe, 
which is perhaps true. The severer test of actual use, however, 
under varied conditions, has established beyond a question the 
superiority of lap-welded pipe. Buit-welded pipe may give 
equally good service when the conditions attending its use are 
not unusual, but it should not be used for important pipe lines, if 
for no other reason than for its tendency to open at the weld 
when subjected to the excessive torsional or bending stresses 
which cannot be wholly eliminated in the work of laying, 
especially where tight joints are an important consideration. 
Therefore, because of its reliability for work of this character, 
manufacturers use only the lap-weld process in making line pipe. 

With reference to the manner of joining the lengths or sec- 

tions, wrought pipe may be classified ax follows: 

PIPE JOINTS. 1. Screw-joint pipe, having threaded ends, 

which usually screw into connecting sockets. 

2. Flange-joint pipe, having flanges fastened to the ends by 
one of four general methods, viz: (@) Shrunk on, then beaded 
and expanded; (6) Screwed; (c) Riveted; (¢d) Welded. 

Cast iron for ordinary pressures, and cast steel for very high 
pressures are usually employed for (@), (6) and (c), and forged 
steel for (d@). 

Flanges are faced, and grooved in a variety of ways, and 
many kinds of gaskets (such as paper, rubber, copper, asbestos, 
lead alloys, etc.) are used for making the joints tight. 

3. Lead-joint pipe. There are two well-known types of lead 
joints used for wrought pipe. 

(a) Converse lock-joint, consisting of a cast iron hub, with a 
grooved socket at each end, iuto which fit two projecting rivets 
or nipples fastened on the ends of the pipe. After entering the 
hub the pipe is revolved slightly, thus “locking” the joint, the 
nipples preventing the pipe from being pulled out of the hub. 
The joint is completed by pouring full of molten lead, which is 
afterwards caulked. Each length of pipe is shipped from the mill 
with a hub on one end. This form of joint has been widely used 
in all sections of the United States, and for strength and tight- 
ness is probably the best lead joint on the market. 

(6) Matheson joint, formed by expanding one end of each 
length to form a bell or socket, which is reinforced by shrinking 
on asteel band. A groove is cut around the outside of the apigot 
end. 
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4. Special-joint pipe. Under this head may be mentioned the 
Dresser Coupling, which is especially adapted for gas transmis- 
sion lines. It consists of a cast iron rubber-packed hub, which 
can be readily used to connect plain end pipes. The joints are 
made practically tight by means of bolts. A modified form of 
this joint, known as the Dresser insulated pipe coupling, has 
proven to be an excellent preventive of electrolytic corrosion. 

With reference to weight, or thickness of shell, screw-joint pipe 
may be divided into four classes of standards: 

1. Embracing standard pipe, line pipe, 
drive pipe and tubing. 
Extra strong pipe. 
3. Double extra strong pipe. 
4. Casing. 

Taking the weight or thickness of Class 1 as a standard of com- 
parison, and representing it by 1, then extra strong pipe is 
approximately 1,4, double extra strong pipe 2,;‘;, and standard 
casing ,°;; or if standard casing is represented by 1, standard pipe 
is approximately 134, extra stropmg pipe 2% and double extra 
strong pipe 424; in other words, Standard pipe is nearly twice the 
thickness of Standard casing, and about \% the thickness of 
double extra strong pipe, of the same diameter. Classes 1, 2 and 
3 have the same outside diameter. 

The standard pipe of commerce, commonly known as merchant 
pipe, is of lighter weight than standard weight or fu!l weight 
pipe. Manufacturers specify that the latter may have a per- 
missible variation of 5 per cent. above or 5 per cent. below the 
nominal or table weights. Merchant pipe, however, such as man- 
ufacturers and jobbers carry in stock, is almost invariably under 
the nominal weight. The actual weight varies somewhat among 
the different miils, but usually lies between the limits of 5 and 10 
per cent. below the table weight. Line pipe, drive pipe and tub- 
ing are full weight, subject to the ‘‘permissible variation” of the 
manufacturer. The same is true of extra strong and double extra 
strong pipe. 

Drive pipe is used chiefly in oil wells, and is designed to stand 
heavy driving. The ends, therefore, are turned in a lathe, in 
order that they may meet at the centers of the couplings to form 
a continuous column, which can be driven without damage to the 
threads. 

As tubing is used in wells for pump barrels it is both plugged 
and reamed to ensure a smooth interior. 

The smaller sizes of double extra strong pipe are made by driv- 
ing one piece of extra strong pipe inside of another. The larger 
sizes, however, are made in the usual way. 

Standard casing is the lightest screw joint pipe that can be 
made. Casing which is made heavier than the standard is 
termed “special’’ casing. The increased thickness reduces the 
interior diameter. Thus the outside diameter of five-inch stan- 
dard casing is 5.25 inches, and the inside diameter is 4.95 inches. 
The nominal weight is 8.20 pounds per foot. Three ‘“‘special” 
weights of this size are made, weighing respectively 9.86, 12.80, 
and 15.88 pounds per foot. The corresponding inside diameters 
are 4.87, 4,75 and 4.65 inches, the outside diameter remaining 
unchanged. This arrangement permits the use of standard cas- 
ing couplings and fittings for all the special weights of casing 
having the same nominal diameter. 

Oil well casing differs from irrigation casing in having longer 
and heavier couplings. It is also subjected at the mill to more 
rigid inspection, as well as to a higher hydrostatic test. 

Casing is sometimes made to order with inserted joints, by 
expanding and threading the inside of one end, and the outside 
of the other end. 

Flush joint casing is also used on rare occasions. This joint is 
made by removing with a lathe half the thickness of the shell 
from the outside of the pipe at one end, and from the inside at 
the other end, and then cutting male and female threads on the 
respective ends. 

Pipe threads are designated by the number of threads per inch. 

There are twenty-two sizes of standard pipe between one-eighth 
and twelve inches inclusive. As the pitch of the standard pipe 
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thread is approximately the same as its depth, and as pipes of 
different diameters vary in thickness-of shell, it is apparent that 
the same number of threads per inch cannot 

PIPE THREADS. well be used for al! sizes of pipe. However, 

only five different pitches are used for the 
twenty-two sizes and twenty-one thicknesses of standard pipe. 

Taking four-inch standard pipe as an illustration, the standard 
thread has a pitch of one-eighth of an inch (eight threads per 
inch) and is 1.8inch long. It consists of eight perfect V-threads, 
then two threads that are perfect at the bottom, and slightly 
flattened on the top, and finally four imperfect threads, the last 
of which is but little more than a scratch. This is often referred 
to as a vanishing thread. 

Casing threads are considerably finer than standard pipe 
threads, four-inch casing, for example, having fourteen threads 
per inch. 

The standard pipe thread has a taper of three-eighths of an 
inch per foot. Drive pipe threads are practically straight. The 
threads of line pipe, tubing and casing have a taper of three- 
fourths of an inch per foot, and the coupling threads are corres- 
pondingly tapered from each end of the coupling to its center. 
The threads of standard and drive pipe couplings are straight. 

Couplings for oil country tubular goods (drive pipe, line pipe, 
tubing and casing) and hydraulic pipe (extra and double extra 
strong) are recessed at the ends. 

When the pipes are properly screwed together the recessed 
ends of the couplings extend beyond the threads, and fit snugly 
to the pipes, thus preventing any bending stresses from reaching 
the threads. By means of the taper threads on both the pipe and 
the coupling, a perfect contact is secured for every thread. 

These two features (the protective sleeve and taper threads) 
combine to form a joint of maximum strength and tightness. 

In chreading pipes and couplings the mills work closely to the 
standards for the several classes and diameters. Excepting the 
smaller sizes of merchant pipe it is customary among the best 
mills to screw a thread protector on the exposed thread of each 
length of pipe, especially for long-distance transportation. Quite 
a variety of thread protectors are in use, some made of light hoop 
iron, corrugated to fit the threads, and some of band iron; but 
for transportation across the continent to the Pacific Coast only 
the heavy, half-coupling protector has proven satisfactory. 

The fact cannot be emphasized too strongly that approximately 
perfect threads are a prime essential for making absolutely tight 
joints in a pipe line. Many leaky screw joints are due to a dis- 
regard of this fact. In cutting threads in the field, and even in 
pipe fitting shops, mill standards are too often ignored. In some 
cases the perfect threads are quite imperfect, while in other cases 
some are entirely lacking. Threads of this character are very 
liable to make troublesome joints. 

On the other hand Mr. R. T. Crane, of Crane Co., Chicago, 
holds that pipe threads may be quite badly damaged without 
seriously impairing their efficiency. As an experiment Mr. 
Crane “‘took an eight-inch coupling and a piece of eight-inch 
pipe, and throughout the whole length of the bearing of the 
thread in the coupling and on the pipe made grooves such as are 
likely to occur when there is a defective weld. The grooves 
extended about half the depth of the thread, and were an inch 
apart for the eptire circumference of the pipe. The threads were 
flattened both on the pipe and in the coupling, excepting a mere 
speck in each. Also to offset the broken thread feature of the 
question, three grooves were cut in the pipe one-fourth of an inch 
wide and the full depth of the thread. This coupling and piece 
of pipe were then screwed together, and tested to 500 pounds of 
air, at which pressure the joint was tight, demonstrating conclu- 
sively the stupidity of steamfitters and engineers on this sub- 
ject. * * * * The amount of defect on the threads used in 
this test was at least 100 per cent. greater than that for which the 
regular steamfitter or engineer will reject material.”’ 

The writer believes that Mr. Crane has over-estimated the value 
of this experiment. It is far from being conclusive, It proves 
only the possibility of making a tight joint with a thread that is 
far. from being perfect. And while it may serve to show the 
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unreasonableness of condemning threads that are not quite up to 
the standard of excellence, it does not prove that damaged 
threads are always to be relied upon to make tight joints. This 
is especially true of a pipe line, for in the field there are no such 
facilities for effective work as Mr. Crane evidently had at hand 
when making his experiment. It is not an easy matter to lay a 
tight pipe line under the most favorable conditions, although the 
chances of success are unquestionably better when the threads 
are in perfect condition than when they are crudely cut, or badly 
damaged. 

The holding power, or shearing strength, of a screw joint is 
much greater than is generally supposed. When all the threads 
have the maximum contact (as in taper thread couplings), their 
combined stripping strength is several times the ultimate tensile 
strength of the shell of the pipe. This statement applies no less 
to the fine threads of casing than to the coarse threads of line 
pipe; but it does not apply to the ordinary straight thread coup- 
lings, such as are used on merchant pipe, since in practice the 
contact area of the threads is somewhat less than in taper thread 
couplings. 

Taking for illustration two-inch line pipe, and assuming the 
threads to be in perfect contact, the total contact area approxi- 
mates five square inches, while the metal area of the pipe is 1.07 
square inches. Assuming the tensile strength of the metal to be 
60,000 pounds, and the shearing strength to be 45,000 pounds per 
square inch, then the ultimate tensile strength of the pipe is 64,- 
200 pounds, while the stripping strength of the joint is 225,000 
pounds, This leaves a wide margin of safety for straight thread 
couplings, imperfect threads, or carelessness in making the joints. 

The writer is indebted to a representative of a leading pipe mill 
for the following description of a series of tests that were made 
for the purpose of determining the relative strength of taper 
thread line pipe couplings, and standard, or straight thread 
couplings. 

Test No. 1. A piece of two-inch standard pipe was screwed 
into a line pipe coupling, and when subjected to a tensile strain, 
broke some distance from the coupling at 65,000 pounds, equiva- 
lent to about 60,500 pounds per square inch of metal area. After 
this test all the pipe and coupling threads were found to be in 
perfect condition. 

Test No. 2. A piece of No. 2 standard pipe (cut from the same 
length as the piece used in Test No. 1) was screwed into a stand- 
ard coupling. It broke in the socket under a tensile strain of 
37,000 pounds. 

This test was repeated, with the result that the pipe was pulled 
out of the socket by stripping the few threads that were in contact. 

Test No. 3. A two-inch line pipe coupling was screwed on a 
piece of pipe by machinery, and the coupling then taken off. 
This operation was repeated 160 times, after which an exaniina- 
tion showed that all the pipe and coupling threads were in as 
good condition as before the test. 

Test No. 4. The same test as Test No. 3 was applied to a piece 
of two-inch pipe and a standard coupling; but while screwing on 
the coupling the tenth time the pipe broke.inside the coupling. 
These tests demonstrate that by using taper-thread couplings the 
joints can be made stronger than the shell of the pipe, while 
joints made of standard or straight-thread couplings are the weak 
portions of a pipe line. 

The crowning achievement of the pipe industry has been the 
successful use of steel in the manufacture of wrought pipe. This 

innovation by one of the leading pipe mills in 


STEEL PIPE the early '8o’s, met with a storm of opposi- 

VERSUS tion, not only from rival mills, but from 
WROUGHT IRON engineers as well. 

PIPE. It was represented that a perfect weld could 


not be made with steel, that steel pipe could 
not be threaded, and that it was even more unreliable and 
treacherous when under pressure than cast iron pipe. As late as 
ten years ago many engineers refused to accept steel pipe as a 
substitute for wrought iron pipe, although manufacturers were 
prepared then, as now, to prove its superiority. Since then 
engineers have so universally adapted themselves to new condi- 
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tions, that when an occasional non-conformist specifies wrought 
iron pipe in preference to steel, it is assumed that he has not 
kept pace with the wonderful progress that has been made in the 
manufacture of steel tubular goods during the last decade. At 
the present time manufacturers are producing a uniform quality 
of steel for pipe, that for malleability, ductility and weldability 
cannot be excelled by the more expensive product of the pud- 
dling furnace, while for tensile strength it is vastly superior to 
the highest grades of iron. 

Many persons are deceived by the high sounding phrase, 
‘*Guaranteed Wrought Iron Pipe.” This class of pipe is seldom 
made of puddled iron. On the contrary, it is oftener made of 
re-rolled scrap, which contains a varying percentage of steel. 
If any one desires to satisfy himself regarding the sort of product 
that results from re-rolling a mixture ofiron and steel scrap, such 
as is collected by junk dealers, let him inspect the fracture of an 
average bar of so-called ‘‘refined” iron. He will probably dis- 
cover that a considerable portion of the area is crystalline in 
structure, and that the steel crystals and iron fiber have little or 
no affinity. The same character of material is largely used in 
the manufacture of the “guaranteed wrought iron pipe’’ that is 
sold to the unsophisticated, at a price approximately ro per cent. 
higher than that of the best quality of steel pipe. 

In 1897 Professor Henry M. Howe, an eminent authority on the 
metallurgy of steel, made a series of experiments for the purpose 
of determining the relative bursting strength, tensile strength, 
and frictional resistance of wrought iron and steel pipe. The 
information derived from these experiments is probably the most 
reliable and conclusive that has ever been compiled, relative to 
the comparative merits of iron and steel pipe. 

Three classes of wrought iron and steel pipe were selected, viz., 
two-inch line pipe, two-inch tubing, and five and five-eighths-inch 
casing. The wrought iron pipes were obtained from three manu- 
facturers of good reputation, while the steel pipes were provided 
by the manufacturer who engaged Professor Howe to make the 
experiments. Neither the wrought iron nor the steel pipes were 
made especially for these tests. In his report Professor Howe 
states that he selected the two-inch steel tubing from a large pile 
at the shipping platform ot the mill, and the two-inch steel line 
pipe from two large piles at the storehouse, each about twelve 
feet high and sixty pipes wide. The five and five-eighths-inch 
steel casing was selected partly from a pile at the shipping plat- 
form, partly from another pile at the mill, and partly as it came 
from the welding rolls. Professor Howe took the additional pre- 
caution to mark each pipe selected with his private stamp. 

Bursting Tests. The pipes which were selected for the bursting 
tests were provided with welded heads, after which they were 
subjected to hydrostatic pressure until they burst, the bursting 
pressure being determined by a guage. The highest pressure 
available was 6000 pounds per squareinch. All the wrought iron 
pipes burst below this pressure, while approximately two-thirds 
of the two-inch steel tubing, and one-third of the two-inch line 
pipes successfully resisted the maximum pressure. 

The following table shows in condensed form the average 
results of the experiments: 


BURSTING TESTS BY HYDROSTATIC PRESSURE. 











| 
Bursting Pressure 
Pounds Per Square Inch. 
j 





2-inch 2-inch 5%-inch 
Line ca — Casing. 
Wrought Iron, minimum .......... | 1000 3300 250 } 
Wrought Steel, minimum.......... 2300 5150 1450 ¥ 
Wrought Iron, maximum ......... | 4000 5000 1400 -% 
Wrought Steel, maximum.......... | 6000 6000 2750 
Wrought Iron, average of all pipes | | 
NS a tigi sie oar die Ravin * dian ol 2918 4106 931 
Wrought Steel, average of all pipes | 
aS SC Ley 64 5 3% Reds ohNie RS de 8 | .4733 5800 2038 
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A comparison of the average results shows that the steel pipes 
excelled the wrought iron pipes by 62 per cent. in the line pipe, 
41 per cent. in the tubing, and 119 per cent. in the casing. 


Tensile Tests. For making the tensile tests short pieces were 
cut from certain of the steel and wrought iron pipes. These were 
accurately threaded and fitted with special extra heavy couplings. 
They were then pulled lengthwise in a tensile testing machine until 
they tore in two. The stress was noted, and reduced to pounds 
per square inch of metal area. The average results are shown in 
tabulated form as follows: 


TENSILE TESTS. 


Tensile Strength, Pounds Per 
Square Inch of Net Section. 


2-inch 2-inch 55-inch 

Line Pipe. | Tubing. Casing. 

Wrought Iron, minimum .......... 43,107 47,244 47,312 

Wrought Steel, minimum.......... 63,025 60,370 75,931 

Wrought Iron, maximum.......... 53,809 | 55,074 61,309 

Wrought Steel, maximum.......... 67,586 | 66,495 91,591 
Wrought Iron, average of all pipes | 

Sab is Zena chetenss nabecnae’ 50,002 | 51,852 | 54,311 
Wrought Steel, average of all pipes 

Wes 6 cs to Sac aw Gao Snes ada boas 65,999 | 63,057 82,355 


The table shows that the steel pipes excelled the wiimeaiin 4s iron 
pipes by the following percentages: 

Line pipe 32 per cent.; tubing 22 per cent.; casing 52 ver cent. 

Friction Tests. Without going into details it may be stated 
briefly that the friction tests showed that the steel pipes offered 
less resistance to the flow of water than wrought iron. To quote 
Prof. Howe, ‘‘For a given initial pressure the final pressure is 
here about 6 per cent. greater in case of steel than in that of 
wrought iron.’ 

The concluding sentence of Professor Howe’s report relative to 
the above series of tests is as follows: 

“To sum up, the steel pipes excel the wrought iron very 
greatly in bursting strength, very considerably in tensile strength 
and somewhat in offering less frictional resistance to the flow of 
water.”’ 

Threading Steel Pipe. The most common complaint against 
steel pipe is that it is more difficult to thread than wrought iron. 
This difficulty can be usually traced to the use of old, worn-out 
threading tools. Steel pipe is well threaded at the various pipe 
mills, and is equally well threaded in the best pipe fitting shops. 
In fact no pipe fitter or pipe layer need have the slightest 
difficulty with threading steel pipe, if he will take the precaution 


‘to provide himself with up-to-date threading tools, and then keep 


them in good repair. 

Corrosion. Another objection that is sometimes urged against 
steel pipe is that it corrodes much more rapidly than wrought 
iron. Of late years this objection has been shown to be based on 
prejudice rather than fact. The writer is frequently told that 
wrought iron pipe is much more durable than steel; but when he 
attempts to get at the facts, his informants invariably fail to 
furnish any satisfactory evidence in support of their extravagant 
claims. A mine superintendent recently made the astonishing 
statement that he knew by experience that wrought iron pipe 
will last fully twice as long as steel pipe. A brief cross examina- 
tion developed the fact that he had used some light sheet iron 
pipe some twenty years ago in the state of Nevada, and had later 
used sheet-steel pipe in California. He could not remember 
whether the thickness of metal was the same in both cases or not, 
and had no knowledge of the chemical! properties of the water 
and soil of the two localities. All that he knew was, that the 
iron pipe lasted twice as long as the steel. 

As early as 1895 Professor Howe, in a paper entitled ‘Relative 
Corrosion of Wrought Iron and Steel,’’ summed up his analysis 
of a considerable number of experiments made by himself and 
other investigators, in the following language: ‘“‘It is misleading 
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to say either that normal low carbon steel corrodes more or that 
it corrodes less than wrought iron, since the irrelative corrosion 
varies with the enclosing medium. I think we have every strong 
reason to believe that.euch steel when carefully made, resists cor- 
rosion in fresh water as well as wrought iron; in cold sea water, at 
least nearly as well as wrought iron; and in acidulated water 
better than wrought’ iron.”’ Five years later Professor Howe 
published the results of a series of experiments in which he 
exposed a number of plates of wrought iron, steel, and nickel 
steel, one-eighth of an inch thick, to the action of sea water, 
river water, and the weather, for two periods of one year each. 
The results are summed up in the following table: 


CORROSIVE TESTS. 


| Sea Fresh 


Water. Water. Weather. | Average. 
Wrought Iron............ | 100 100 100 100 
oe | a peer 114 94 103 103 
3 Per Cent. Nickel Steel.. 85 80 67 77 
24 Per Cent. Nickel Steel. 32 32 30 gt 


This table practically confirms Professor Howe’s statement of 
1895, and should go far toward convincing any one, who is open 
to conviction, that the difference in the rate of corrosion between 
iron and steel is hardly appreciable, and that wrought iron 
possesses no advantage over steel in this respect. 

No matter whether we use wrought iron or steel pipe, corrosion 
is a factor that cannot be ignored. Its rapidity of action depends 
to a very great extent on the chemical properties of the soil in 
which the pipe is laid. In some soils of California light riveted 
pipe coated with asphaltum has done good service as water mains 
for twenty-five or thirty years, while in other soils the same'class 
of pipe has lasted less than as many months. How best to pro- 
tect iron and steel pipe from corrosion has long been a problem 
that has given rise to much research and experiment. More than 
thirty years ago the manufacturers of light riveted pipe in Cali- 
fornia realized that the success of this class of pipe depended upon 
the application of a satisfactory preservative coating. Judging 
from riveted pipes that were recently taken up in Oakland after 
having been in the ground since the early seventies, it was 
cnstomary in those days to apply the asphalt coating very gener- 
ously and with great care. Since then manufacturers of riveted 
pipe, refiners of asphaltum, and engineers, have devoted much 
time and thought to this all-important subject, and at the’present 
day the coating of steel pipe with asphaltum is probably better 
understood in California than anywhere else in the world. It is 
possible to purchase in this market asphalt preparations for coat- 
ing pipe that will give excellent results 1f properly used. And 
here it should be emphasized that in coating pipe with asphaltum, 
experience, good judgment and thoroughness are the pre-requis- 
ites of success. Probably 90 per cent. of the failures of asphalt 
coating to preserve pipe from corrosion is due to the absence of 
one or all of these important qualifications. 

In view of the importance of the subject the following points 
are suggested regarding the coating of pipe with asphaltum. 

1. The pipe should be thoroughly cleaned. Every particle of 
rust, and as much of the mill scale as possible, should be removed. 

2. The asphalt bath should be brought to a temperature of 300 
degrees Fahrenheit. Its proper consistency may be determined 
by dipping in the mixture a strip of thin steel, and then with- 
drawing and plunging into cold water. If after this treatment 
the coating is soft and sticky the mixture contains too large a 
proportion of the fluxing or liquid grade of asphalt, and if in 
bending the strip the coating shows a tendency to crack and 
flake off there is an excess of the solid grade. 

3. The pipe should be left in the bath until it has had 
sufficient time to attain the same temperature as the asphaltum. 
l’or the heavy types of welded pipe, it would be advisable to heat 
each pipe to the same temperature as the bath before immersing. 

4. Asa thick coating of asphaltum affords more thorough pro- 
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tection than a thin coating, two dippings are recommended, in 
which case the first coating should be allowed to harden before 
re-dipping. 

5. Pipe should be coated in the vicinity of the laying. Under 
no circumstances should it be dipped before leaving the mill, 
except as a precaution against rusting en route, in which case it 
should be re-dipped at destination. After the pipes receive their 
final coat the greatest care should be exercised to prevent abra- 
sion, both in distributing along the trench andin laying. Asa 
final precaution every pipe should be rigidly inspected for 
abrasions, and whereever exposed, the metal should be given 
two coats of some reputable brand of asphalt paint. 

The Sabin pipe coating (‘‘a varnish enamel which is baked on 
at about 400 degrees Fahrenheit’’), has been used during the past 
ten years on several important steel pipe lines of large diameter 
with excellent results, This process, however, requires an 
expensive plant, and for that reason is used only in connection 
with large and important undertakings. ‘ 

The galvanizing and kalamein processes consist of immersing 
the pipe in a molten alloy, of which zinc is the chief ingredient 
in the former process, and tin in the latter. 

Any one of the coatings mentioned, if properly applied, will 
add very materially to the life of steel pipe. But no known pre- 
servative, metallic or varnish, can be relied upon to successfully 
protect steel pipe from corrosion under all conditions of soil and 
water. Chemists may some day discover a universal remedy that 
will prove inexpensive and efficacious, but until then we must do 
the best we can with the methods now in vogue. 

Engineers sometimes prepare elaborate specifications for pipe 
without stopping to consider if they are practicable. So far as 

the quality of the material and the details of 

SPECIFICATIONS. manufacture are concerned, it is always advis- 

able to conform to the practice of the best pipe 

mills, All grades of steel, for example, are not equally weldable. 

Therefore it would be a waste of time to specify steel that could 

not be welded. It is always a good plan to obtain from some 

reputable mill such specifications as are best adapted to the work 

in hand. Arrangements can then be made to have the pipe made 

in accordance with these specifications under the supervision of a 
competent inspector. 

So far as testing the pipe at the mill is concerned the standard 
hydrostatic tests for the several classes of pipe will answer, unless 
extraordinary working pressures are contemplated. The stand- 
ard tests are as as follows: 

Standard, extra strong and double extra strong pipe, two-inch 
and smaller, 300 pounds per square inch. 

Standard, extra strong and double extra strong pipe, two and a 
half inch and larger, 500 pounds per square inch. 

Line pipe, six-inch and smaller, 1500 pounds per square inch. 

Line pipe, seven-inch to twelve-inch, 800 pounds per square 
inch. 

Tubing, 2000 pounds per square inch. 

Irrigation casing, five and five-eighths inch and smaller, 500 
pounds per square inch. 

Irrigation casing, larger sizes, 300 pounds per square inch. 

Oil well casing, five and five-eighth inch and smaller, 600 
pounds per square inch. 

Oil well casing, larger sizes, 500 pounds per square inch. 

Unless otherwise specified the several classes of pipe are tested 
at the mill to the above pressures. Arrangements can always be 
made for special tests when the pipe is to be used under high 
pressures. In no case should the mill test be less than one and 
one-half times the proposed static pressure. 

Specifications for merchant pipe. The following specifications 
are sufficient to secure a good quality of merchant pipe at the 
ruling market price. Pipe to be made of good, ductile metal of 
uniform quality, and to be straight and smooth. Threads to be 
clean cut in accordance with manufacturers’ standard. Coup- 
lings to be well screwed on. Jointers not to exceed 8 per cent. of 
the total number of lengths. All pipe to be subjected to the 
standard hydrostatic test before leaving the mill. 
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Specifications for line pipe. Pipe to be made of steel, of tough, 
ductile and uniform quality. Each length to be fitted with a full 
weight line pipe coupling, the ends of which shall be recessed. 
The threads of the coupling to taper uniformly from both ends to 
the center. A half-coupling thread protector to be securely 
screwed on to the exposed end of each length of pipe. None of 
the pipe to vary more than 5 per cent. above or 5 per cent. below 
the standard weights. Jointers not to exceed 6 per cent. of the 
total number of lengths. Each length of pipe to be tested at the 
mill to a specified hydrostatic pressure. 

If the pipe is for a high working pressure it would be advisable 
to specify the physical properties of the material. 

Manufacturers’ limit of guarantee. Pipe manufacturers are 
usually willing to replace pipes that are clearly defective, but 
under no circumstances will they assume responsibility for 
damages, beyond the price of the pipe. Pipes are used for such a 
multiplicity of purposes and under such a variety of conditions, 
that manufacturers have been compelled, as a protective measure, 
to adopt the rule that ‘‘no charges for labor, or expenses required 
to repair defective goods, or occasioned by them, will be allowed.” 

The necessity for the adoption of such a rule suggests the fact 
that serious failures now and then occur in the use of pipe. Such 
failures, however, are rare, and their occurrence can be made 
exceedingly improbable, if they cannot entirely be prevented, by 
employing at the outset the services of a competent engineer, one 
who knows how to secure at a minimum cost the pipe best 
adapted to the requirements. 

In conclusion the writer takes pleasure in acknowledging his 
indebtedness to Mr. Charles M. Woods, manager of sales, and 
Mr. Thomas W. Brooks, assistant manager of sales, of the 
National Tube Company, for the Pacific Coast, for having placed 
at his disposal certain records of tests made by the National Tube 
Company, of which he has freely availed himself in preparing 
this paper. 


THE PRESIDENT. Gentlemen, in securing Mr. Riffle’s member- 
ship in the Association there has been no mistake, as is well 
testified by the paper just read. The luncheon hour is now past, 
and we will be compelled to postpone its discussion until the 
afternoon session. The gavel will drop sharply at 2 o’clock. 





SECOND DAY—AFTERNOON SESSION. 

The meeting was called to order by President Osborn at 2:10 
p. m., and the secretary proceeded with the reading of the Ques- 
tion Box. 

Question—What is the practice with regard to maintenance of 
Welsbach lamps for private consumers? 


Answer—Generally to make consumers pay for maintenance at 
cost. The following references will give an idea of what is con- 
sidered good practice: Progressive Age, November 15, 1902, page 
492; March 16, 1903, page 141; April I, 1903, page 163; May 15, 
1903, page 245; July 1, 1903, page 319. 

Mr. PuHiLo JONES. I would like to find out the experience of 
any company which has adopted this policy. How do you arrive 
at the cost? What is a proper charge per month for maintenance ? 
I have heard all sorts of figures given, and would like to know 
from some member who has adopted the system what his charge 
has been. 

Mr. Ross. I have had a little experience in that line. My 
lowest rate is 10 cents a light for ten lights or more. I send a man 
around once a week to put on clean chimneys and to renew the 
mantles wherever necessary. 

Mr. GRIMWOOD. 
to reimburse you? 

Mr. Ross. 
covers all cost where the consumer has ten lights or more. 
have an increasing rate for fewer lights. 


Do you find the charge of 10 cents sufficient 
Does it include replacing the mantels? 


Yes, it includes replacing the mantles, and I find it 
We 


Mr. JONES. Does the consumer pay the original cost of installa- 
tion ? 
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Mr. Ross. Yes. He does. 


MR. OSBORN. My custom has been to charge the market price 
for the mantle, that is, say 20 or 25 per cent. above the cost price, 
and set them for the price charged. The labor is usually paid for 
by the profit on the mantle. 


Mr. BuRROwsS. In this connection I would like to ask about the 
cost of maintenance of the Humphrey, or other gas arc, so-called. 


MR. GRIMWOOD. I think Mr. Valentine has had considerable 
experience in the matter of the cost of maintenance of the various 
forms of gas are lights. If Iam not mistaken, he makes a certain 
monthly charge for maintenance. 


MR. VALENTINE. We have in Sacramento about seventy-two 
gas arcs in use. We supply the arcs, put them in place free of cost 
and maintain them, furnishing renewals of mantles, globes and 
shades when necessary (so far we have not had to renew the globes 
or shades) for fifty cents per month. It takes one man’s time one 
and one-half days a week to attend to them. The cost of main- 
taining an arc for a month I figure at about 45 cents. The idea 
was to make them merely self-sustaining. ; 


Mr. Ross. What are do you use? 


MR. VALENTINE. The Humphrey four-burner arc. 


Question—To what degree, as regards efficiency and economy, 
has the application of electricity for heating been made? 


Answer—None; for the reason that the electric energy required 
to produce heat is, at present or prospective rates of electric cur- 
rent, too expensive. Current would have to be sold at the rate of 
one cent per kilowatt to compete with gas at $1.00 per thousand, 
and under present conditions of cost of production per unit of 
electricity such competition is impossible. 


Mr. Grimwoop. It has been tried in some clubs and res- 
taurants in the East, but it has not been found economical. 


Mr. LowE. Probably the most economical method of heating 
by electricity is water heating. It is not very economical, then; 
but you can at least get all the heat into the water and then use 
it as a direct hot water heating system. 

[The paper on ‘‘ Wrought Pipe,’’ by Mr. Franklin Riffle, which 
was read during the morniig session, was then brought up for dis- 
cussion. } 

Mr. ALDRICH. I realize that our time is limited this afternoon, 
and Mr. Riffle went into the matter so thoroughly that there 
remains to my mind nothing to be said except to take exception to 
a few of the conclusions to which he came. I was very glad to hear 
his remark with reference to the Converse pipe, which is also made 
by the National Tube Company. We have cast iron Converse 
joints and wrought iron pipe in use in my city. Mr. Riffle made 
a slight error in giving the composition of kalamein. (I feel now 
more sure than ever that kalamein pipe will stand electrolysis and 
electrolytic action better than any other pipe for the same reason 
that the author of the paper stated to you was a preservative of 
wrought iron pipe, being immersed in a bath cf asphaltum, the 
pipe being heated to the same temperature as the composition.) 
The element of kalamein pipe is nothing more or less than ordi- 
nary black standard pipe. They prepare a bath in which, asa 
matter of fact, is tin, nickel and lead (not zinc). We know the 
hardening process that nickel will give to anything, as so ably 
shown by the wonderful demonstration we had last evening when 
the professor exposed a 5-cent piece to the action of his liquid air. 
The kalamein pipe is placed in a bath of tin, nickel and lead, and 
this bath is heated to a cherry red. The pipe is then immersed in 
this bath, and, as the author stated, attains the same heat as the 
bath itself. The pipe assimilates the contents of the bath, is taken 
out and cooled, and is then treated to a paint of asphaltum. The 
only objection that I have to the kalamein pipe, and I believe 
the National Tube Company, in accordance with a strong presen- 
tation that I made of my case to them, is about to increase the 
weight of the joints. It is my opinion that they do not allow 
sufficient lead room. 

(Concluded in next issue.) 
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“NOVEMBER, 1903. 


EDITORIAL. 


In the ensuing issue of THE JoURNAL 
will be brought to a close the report of 
the Eleventh Annual Meeting of the 
Pacific Coast Gas Association,* an Asso- 
ciation which has shown more enterprise 
and done more, perhaps, for the individ- 
ual advancement and aid of its members than any other 
technical organization on the Pacific Coast. It will not 
be out of place at this time to review briefly its history 
and touch upon the circumstances which led up to its 
formation. 

In the early part of the year 1893 a few men prominent 
in the gas business of this coast, conceived the idea of form- 
ing a gas association, and to this end sent a notice to all 
the gas companies on the Pacific Slope. A ready response 
was received to this appeal, and on July 11, 1893, at the 
office of the San Francisco Gas Light Company, corner 
of First and Natoma Streets, San Francisco, was held the 
first annual meeting of the Pacific Coast Gas Association. 
Fifty-four members were then enrolled, and a constitution 
and by-laws adopted wherein the purpose of the Associa- 
tion was clearly outlined as shown in the following ex- 
tract: 


NUMBER 11 








PACIFIC COAST 
GAS 
ASSOCIATION. 


Its object shall be the promotion and advancement of knowl- 
edge of the gas business, including all matters relating to the con- 
struction and management of gas works, and the manufacture, 
distribution and consumption of gas. 

To establish a spirit of fraternity between the members by social 
intercourse and friendly exchange of information on the subject 
of gas. 


wt 


Amongst the charter members such well known names 
appeared as J. B. Crockett; E. C. Jones (and to these two 
gentlemen belongs the credit of the coxception and first 
steps toward organization), John A. Britton, F. H. Eich- 
baum, Van L. Eastland and others equally prominent. 


*For first portion of the report see September issue, Volume XIII, No. 10, 
page 323. 
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With such stalwart men behind it, the Association could 
not fail to live—and not only live, but prosper. 

The territory now covered by the Association includes 
the states of California, Washington, Oregon, Nevada, 
Utah, portions of British Columbia and the Hawaiian 
Islands, the list of members, however, including the 
names of many prominent Eastern gas.men who are 
strictly speaking not within the field of action. Of the 
seventy companies on this coast to which the original 
notice was sent, forty-four are represented in the Asso- 
ciation today, and most of the larger companies are 
represented not only by the personal membership of their 
officers, engineers or superintendents, but by an associate 
membership whereby companies or corporations have the 
privilege of sending delegates to the annual meetings. 
During the last decade many small new companies have 
come into existence, and these have not been slow to 
recognize the benefits to be derived from membership, 
either associate or regular, in the association which plays 
so prominent a part in the gas business of this coast. 


wt 


The meetings are held annually in San Francisco, and 
are events of no mean importance in gas circles, some 
members traveling many hundreds of miles, and in a 
few instances thousands, to attend them, so great is con- 
sidered the benefits to be derived from the information 
gained and connections formed. 

Reports of annual meetings and papers read are pub- 
lished biennially and forwarded to members free of charge. 
Even a cursory perusal of these transactions discloses the 
secret of the success with which the Association has met, 
embodied in such sententious expressions as ‘‘’ The per- 
sonal contact is the school—the papers the teacher,’’ or 
‘‘Remember, our meetings will be just what we make 
them,’’ and many others in the addresses of presidents 
and notices issued by secretaries and others. 

Prizes have from time to time been offered for the best 
papers on various subjects pertinent to the business. At 
all times untiring efforts have been made to urge the gas 
man on to greater action. The inaction and lethargy 
which menaces the gas man of the small town, removed 
as he generally is from the influence of contact with 
others in his business, is recognized, and their deadly 
influence counteracted by the encouraging methods of 
the Pacific Coast Gas Association. 


wf 


During its ten years of existence the Pacific Coast Gas 
Association has issued five publications. The last was 
known as Volume IV, and contained the full proceedings 
of the Ninth and Tenth Annual Meetings, which was 
distributed to the members by the secretary, J. B. Grim- 
wood, shortly before the annual meeting in July of this 
year. It is a valuable record of the gas industry of our 
coast during the years 1901 and 1902, and in point of 
typography, as well as subject matter, leaves no room 
for criticism. 

It is a noteworthy fact that the Gas Association has 
been zealous in investigation of new processes and inven- 
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tions, and has kept its members well abreast of the times. 
Calcic carbide manufacture, acetylene gas, the X-ray, 
and liquid air have all been exploited, and the majority 
of the members have been brought in intimate contact 
with the live subjects of the day. Without this educa- 
tional assistance it would have been very difficult, and in 
some instances impossible, for many members to keep 
thoroughly informed of the rapid progress made in their 


field of action. 
& 


The establishment of ‘‘a spirit of fraternity between 
the members by social intercourse’’ is admirably effected 
through the medium of the annual banquet, and here we 
find the genial gas man bears testimony to the fact that 
‘*the true essentials of a feast are only fun and feed.” 
It is at the annual banquet and the outing following the 
close of the technical session (in which the wives and 
daughters of members and guests play a prominent part) 
that the bonds of friendship are cemented and the fraternal 
ties strengthened. ‘They are the ‘‘schools of personal 
contact.”’ 

Ten years of vigorous life has brought the Pacific Coast 
Gas Association to such a position of prominence in the 
industry it represents that it is recognized here and else- 
where as a factor of growing importance; one which 
stands for the advancement and betterment of the individ- 
ual worker as well as the guardian and champion of 
vested interests. Corporations are endorsing its policy. 
Liberal assistance is being given in the applications for 
associate membership, as recently provided for by amend- 
ments to the constitution and by-laws. Officers and em- 
ployees of gas works are each year swelling the list of 
regular members. Deaths and other causes have reduced 
the original list of fifty-four charter members to thirty-two, 
but the total membership has increased rapidly, until 
today it numbers nearly 175. It is safe to say that 
changes now under consideration will so broaden the 
sphere of usefulness of this Association that within a 
very brief period of time it will assuredly become a last- 
ing and powerful organization, with more than treble its 
present membership. 


At the Ninth Annual Meeting, in July, 1901, Mr. John 
A. Britton, then president, sounded the clarion note of 
advancement which is destined to lead the Association 
into wider fields, and ultimately serve the same public 
spirited purpose amongst the gas fraternity that the Mer- 
chants’ Association of San Francisco is now doing in the 
community in which it thrives. He recommended the 
formation of an advisory board for the benefit of small 
gas companies on the coast. Also the establishment of 
an information bureau, to be under the management of 
the directors, with headquarters in San Francisco. He 
hoped some day to see a State Board of Gas and Electric 
Light Commissioners, similar to the one now operating in 
Massachusetts, which would protect the public from ex- 
orbitant charges by companies endeavoring to earn large 
dividends upon over-capitalization and at the same time 
effectually safeguard vested capital against the attacks of 
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unscrupulous promoters. Safe investments at reasonable 
rates of interest are entitled to justice and to equitable 
consideration. A Gas and Electric Light Commission 
composed of men whose integrity is beyond reproach 
would do much to solve the vexed problem of municipal 
ownership. 

Mr. Britton further recommended that some action be 
taken by the Association which would lead to the crea- 
tion of a course in our universities entitling graduates to 
the degree of ‘‘Gas Engineer.’’ This would to some 
extent guarantee the employer of technical men against 


the disastrous errors of untrained men, and would, onthe. 


other hand, fit the young men of the coming generation 
for remunerative and responsible positions. 


e 


A proposition was likewise made to establish an Asso- 
ciation library, where could be found all technical books 
and current literature pertaining to the gas business. 

While all the above mentioned propositions are grad- 
ually assuming shape, the matter of a library was looked 
upon as an immediate necessity, and prompt action fol- 
lowed. The Association today has a rapidly grow:ng 
library liberally patronized by the members, and books 
are forwarded to any city on this coast upon demand. 
At present the library is situated in the office of the 
Association’s secretary, J. B. Grimwood, Rialto Building, 
San Francisco, he being ex-officio librarian. Properly 
arranged facts have a cash value far above the trifling 
cost of membership, and this is what the Association 
library aims to furnish its members; hence membership 
in the Association is a paying investment. 

The next best thing to knowing a thing is to know 
where to find it. The particular virtue of the library is 
that it places every member of the Association in a posi- 
tion to get full information about the thing in which he 
is specially interested. 

Emerson says, ‘‘’There are many virtues in books; but 
the essential value is the adding of knowledge to our 
stock, by the record of new facts, and, better, by the 
record of institutions which distribute facts and are the 
formulas which supersede all histories.’’ The library 
was recently presented with a handsome book-plate by 
the secretary, bearing upon its face the first few words 
above quoted, as shown below.* 

So great are the needs of the library that a committee 
has been appointed to consider ways and means looking 
to the establishment of permanent headquarters in San 
Francisco, where books can be properly cared for and 
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can be forwarded to members without delay, where proper 
officers or clerks will be in charge to attend to thorough 
cross-indexing, etc., and furnish desired information at a 
moment’s notice. When this is accomplished a member 
who desires to inform himself upon the subject of naphtha- 
lene, coal tar, gas holder construction, gas records and 
accounts, or anything else, he can, without effort, have 
at his disposal all the available literature upon the sub- 
ject, even to the smallest paragraph. 

It is proposed, also, to keep on file newspapers and 
periodicals pertaining to the business. A catalogue file 


A MOTOR-DRIVEN MINE HOIST. 


HE motor-driven friction drum hoist, illustrated herewith, 
has been built to meet the demand for a small, compact, 
portable, and, as nearly as possible, indestructible machine 

for use in mines, quarries, on board ships, and for contractors’ 
purposes generally. It is manufactured by the National Hoisting 
‘Engine Company, of Harrison, N. J., and is equipped with a 
Crocker-Wheeler, fully inclosed type, series motor which drives 
the drum through two trains of reducing gears. The portability 
of the outfit is indicated by the cut, which shows the motor, con- 
troller, drum, etc. all supported upon the one cast-iron base. The 
motor is of the seven and one-half horse-power size, wound for 
220 volts and drawing normally at full load a current of about 


CROOKER-WHEELER MOTOR-DRIVEN FRICTION DRUM HOIST 


thirty amperes. The controller, which is of Cutler-Hammer 
make, designed for intermittent regulating duty, is the size to 
accompany a seven and one-half horsepower motor and allows 
twelve speeds in either direction. 

At a maximum of speed and power the hoist is capable of lift- 
ing 1500 pounds at the rate of 125 feet per minute, with the motor 
running at 800 revolutions per minute. The position of the oper- 
ator is at the side of the machine shown in the picture where, with 
his left hand on the controller, he can govern the speed of rota- 
tion of the drum in either direction, or, with his right hand on 
the chuck-release, may disconnect the drum from the gears and 
allow it to rotate under the weight of its load while checking the 
speed by applying the friction band-brake with his foot. 

The equipment throughout is admirably adapted to withstand 
the rough usage and exposure that it must naturally be expected 
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will be kept, and a stenographer will be in attendance. 
Members from distant points will be welcomed at head- 
quarters, and from the conveniences and information 
afforded do more business in one hour’s time than in 
several days without such assistance. In case of emerg- 
ency, orders can be placed by telephone or letter through 
the Association headquarters. 

An infinite amount of good is certain to result from 
such a library and headquarters properly conducted, and 
the energetic and progressive policy of the Association 
deserves the unqualified success which it has achieved. 


to receive. The resistance used in connection with the controller 
is of the carpenter enclosed form and mounted in a safe position 
under the base of the frame. The leads between the controller, 
motor and resistance are run in flexible metallic conduit, and all 
delicate parts liable to disarrangement are carefully enclosed and 
protected from dust, moisture and the results of careless handling. 
A preparation and will shortly be issued. This synopsis will 

present an outline of the various apparatus comprising the 
S.K.C. system, and the various features which distinguish the 
S.KC. products from ordinary electrical apparatus will be briefly 
discussed therein. Specific classes of apparatus are treated in 
separate bulletins which are issued at intervals, and appended is a 
list of the bulletins which are now current. In addition to those 
enumerated, a special pamphlet has been issued on arc light 
apparatus. No. 102, single-phase alternating current motors; 112, 
separate-phase and circuit regulation; 114, frequency changers; 
115, high-voltage testing sets; 119, lightning protection, by C. C. 
Chesney; 120, direct-current lightning arresters; 121, Type A. O. 
lighting transformers; 122, rotary converters; 123, the inductor 
alternator (technical), accompanies bulletin 128; 124, protective 
devices; 125, condensers; 127, switches; 128, inductor type alter- 
nators, see also bulletin 123; 129, revolving field generators; 130, 
railway motors; 131, the rotary converter in interurban railroad 
work; 132, large transformers and special transformers; 133, cir- 
cuit breakers; 134, railway generators; 135, instruments; 136, 
induction motors. Copies of any of the above bulletins will be 


sent upon application to any of the Stanley Electric Company’s 
sales offices. 


S.K.C, LITERATURE. 
CATALOGUE or synopsis of S.K.C. apparatus is now in 


The Brooklyn Engineers’ Club held the first meeting of the 
season on the evening of October 8th. Besides the usual formal 
business, a very interesting paper, entitled ‘‘A History of Pumps, 
Ancient and Modern,’’ was read by Mr. John A. Drew of the 


Worthington Company. Mr. Drew sketched the development of 
pumping machines from the early Egyptian ‘‘Noria,’’ resembling 
the familiar well sweep, to the latest triple-expansion, condensing, 
water works pumping engines, requiring little more than a pound 
of coal per horse-power hour. The paper was illustrated by a 
large number of lantern slides. 


The California Electrical Works have been awarded a contract 
by the Pacific Light and Power Company, of Los Angeles, for one 
hundred and twenty series alternating arc lamps and automatic 
current controllers. The lamps will be operated in two circuits 
from transformers with 5000-volt secondaries. 


The Stanley Electric Manufacturing Company, of Pittsfield, 
Mass., have sold a 2000-kilowatt revolving field generator to the 
Memphis Consolidated Gas and Electric Company, Memphis, Tenn. 








